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Ti - Non-volatile ferro electric memory for computer - in which information is 

read-out from memory cell by applying suitable voltage pulse to third terminal 

AB - J09091 970 The memory has a three terminals (3-5) of which one is connected 
to a memory cell (1 ) by a first selection switch (2). A first voltage pulse (Ve) 
applied through the first terminal to erase the information in the memory cell 
which has a ferroelectric thin film supported by pair of electrodes. A second 
voltage pulse (Vw) is applied through the second tenninal to write information 
in the memory cell. A third voltage pulse (Vv) is applied through the third 
terminal to read information from memory cell. The first pulse is polarized and 
maintained in polarization state by which information is erased from the 
memory and dummy cells. Information is written in the cells by the second 
pulse which is in partial polarization state. The memory cells are maintained in 
non-volatile state. A first switch (6) is connected between the output of the 
memory cell and ground. 

- The other end of the first switch is connected to first differential type amplifier 
(7) which is connected to a first feedback capacitor (8). A fourth, fifth and sixth 
terminals (1 3- 1 6) are provided equivalent to the first, second and third 
terminals. One of the fourth, fifth and sixth terminals is connected to a dummy 
cell (1 1 ) through a second selection switch (12). A second switch (14) is 
connected between the dummy cell and ground. The other end of the second 
switch is connected to a second differential type amplifier (17) which is 
connected to a second feedback capacitor (18). A third differential amplifier 
(10) amplifies the difference of the first and second differential amplifiers. 

- ADVANTAGE - Enables efficient information reading. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translated. 
3Jn the drawings, any >yords are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the un-destroying type 
ferroelectric memory which started the solid-state type recording device used for an electronic 
circuitry, especially used the ferroelectric thin film. 
[0002] 

[Description of the Prior Art] Generally, in connection with development of a computer and picture 
image equipment, the high-density and highly efficient memory apparatus is demanded. As a 
conventional memory apparatus, external memory equipment called a magnetic tape, a floppy disk, 
and a magneto-optic disk or semiconductor memory, i.e., DRAM, SRAM, EPROM, and EEPROM, 
the flash memory, etc. were used. 

[0003] And when multimedia and a computer are united, as a memory apparatus, more highly 

efficient and compact memory [ say / that it is a high-speed low-battery drive, and is the solid-state 

memory of drive loess the 3rd ] is needed / 1st / for a non- volatile and the 2nd. However, it may be 

unable to correspond with the technique of the conventional recording device. 

[0004] As a memory apparatus which responds to this, there is ferroelectric memory which is 

indicated by USP4,873,664 (S. Sheffield Eaton Jr., Colorado Springs, and CO). 

[0005] The configuration of this ferroelectric memory is shown in drawing 3 1 . 

[0006] The ferroelectric thin fibn capacity 302 in a memory cell 3 Oils a switching element, and 

serves as the configuration of having changed into ferroelectric capacity the storage capacitance of 

DRAM method driven by FET303. The drive to a memory cell is cotmected to the WORD line 304, 

the plate line 305, and the bit line 308, and a sense amplifier 307 performs the read-out. 

[0007] It is inconvenient, when a degree of integration and a cost become of the same grade as 

DRAM and FLASH memory of semiconductor memory, for example, it makes several 100 M bytes 

of card fi*om this configuration, since the sense amplifier 307 is formed on Si device. 

[0008] On the other hand, the technique currently indicated by USP5,060,191 is a method which 

makes simple matrix structure from the ferroelectric material 313, and carries out a signal detection 

in the read-out drive circuit 3 14,315, as shown in drawing 32 . 

[0009] The problem that the memory which consisted of such a simple matrix is big is an 
interference with the cell which a cell adjoins, is arranged and was chosen, and a non-choosing cell. 
For example, when a certain cell is chosen, writing/read-out is performed and a voltage Va is 
impressed, a voltage will be impressed also to the non-choosing cell not to choose. Va/2 will be 
impressed to the non-choosing cell connected to the electrode line of the input side/output side of a 
selection cell as the number of cells becomes large especially. 

[0010] Then, in the above USP5,060,191, as opposed to the applied voltage Va to a selection cell, it 
devises so that Va/3 may be impressed by the non-choosing cell, and a write-in operation is 
performed. Moreover, read-out reads the voltage of a low impedance and has cut the noise from a 
non-choosing cell. However, if the voltage Va required for polarization inversion of a selection cell 
is impressed at the time of writing, the polarization status of a non-choosing cell will be destroyed by 
many impression even in the voltage of Va/3. 

[001 1] moreover, in USPS, 140,548 (C. J.Brennan) In the status of 321 written in on the status of 320 
which both the space charge layer and the neutral field existed in the ferroelectric, considered that 
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made the capacity-voltage characteristic as shown in drawina ^7 .a 

voltage, and the positive voltage lfc^p^cTty iZlZTS^^K¥r u"'" °" "^8^^*^^ 

voltage Vb below a certain anti-voltage Vth moreiinn AC signal which superimposed the 
capacity of 323 ] will be obtained^n the clpacTv oA^^^^ ^'"^ t °f ^^e 

distinguished wilh this difference Therefore it Ll^ and "0" status, and "1" and "0" will be 

polarization status by impressi^^th":; Xe^^^^^^ w^^h^tfrne'consT'^r ^'T"^ 
relaxation time of space charge and imnre^ina Z 1 ^f.^'^" ^ ^'"^^ constant longer than the 

fh^geTi^k'D^'^^ul*!,^^^^^^^^^ ^ °f '-^"on „„r a cos. 

shown in drawint 3 1 as a ?ouh , ^ ,t,.' '"'"='','"8 element and FET, in the configuration 

imp,en,entiEffi5?ili;mpiSvet ely fo~Ilt^'''';^ ^'«>°^8h 
room Morenv/r ■fi.il^ t . • ^ combination with a semiconductor 

is ninntrrtlieL'^traSonSr^^^^^^ '"?-'ng 32 

time of writing. 'm^uon oreakdown of a ferroelectric cell concreteTyittEe- 

th'e i^ii^'m^^^^^^^^ the problem generated to 

About a voltage Vb, it wTTlli-a-d^tTs iL^to reS wl T^' ^^t^'J '° " ^^"^P^^ "^^^rix. 

certain amount of si:ze must be impreLd Sd bv^.n v of read-out. a 

too and it does not become desSve read ^ ^ ''"Pression. change of polarization happens 

"^P^S^^^ -mory which has 

^dcan realize nondestructii read, and car^^^^^^^^^^^^ 

K^ti^aS^^^^^^^^^^ -ins the storage cell which memorizes 

thin film pinched by one^pair of dectrode^^^^^^ ferroelectric 
mentioned purpose The Ut tenr, in . i ^ mvention may attain the above- 

information^rch hi'the^^^^^^^^^^ ^f'' ^ deletion of the storage 

ferroelectric thin film to the afofem^^S of the aforementioned 

pulse for information writing which hrthevoS v ' ''"""'^^ ^P^-^ssing the 2nd 

aforementioned storage ce^from Ve olre^^^^^ ^^'t ' i« the . ' 

To the aforementioned storag^ceirinl^Zlvalen^^^^ "PP"^^ ^e, 

voltage Ve Or the 3rd terminal for rS^reLi?^ the T^^^ ? absolute value from the aforementioned 
destroying which is the vohage V p'Sof ^egat ve7d^^^^^^^^ ^ memory information in un- 

switch means which chooses either the aw/ 1 o I K l P^'^' ^' ^he 1 st selecting- 

amplifier which has the c%ac1 ^ fee^^^^^^^ coUe^L [-^ 1'""'"'^' ""^^ '^^^^^^^^^ type 
storage cell through 1st cirLit-chig^ig swtc^^^^^ of the aforementioned 

apply feedback to the output, Consisl of a feiroe^ctrt Z ^\ ^"'^ " grounded, and was able to 
storage cell, and the info^akon mem^'S^^^^^^^ ^^^^^^ to the aforementioned 

memorized. The 4th or fith t<»rm,„..i „„>i, u u ^/"'^Se cell and the same mformation are 

which performs^lmplrisl™ ^ o'r^tuIsVsflt^' '° ^ '"T^ ^^f^ 

impressed. The 2nd selecting-switch meai^T^thicr^^^^ ^ equivalent to the 3rd pulse signal is 
and is impressed to this du^y clFfrre/er^nce °f h w^^' terminal, 

:^rH^.1anto*eltn:U^^^^^ 

and the aforementioned dummy c^ll t^r^S,^^,^l^J:^^J"!^' aforementioned storage cell 
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of the aforementioned voltage Vr and read ^ m*-m^^ • ^ 

[0017] The above un-destroying t^^^e fe^tfeS^^^ ^^f^^^d. 
pulse which has the voltage Ve la^lr ta thet^^i^ou '^v.' Polarization of the 1st 

thin film is impressed and chanSf t^e Lt ^1"^^^ ""^'^^ aforementioned ferroelectric 

polarization (polarization). N^ffn the Irelmi^ne^^^^^ ?T f ^^^^"^ of spontaneous 

the voltage Vw of reversed polari^ slmprrsTed ^d 1^^^ ^""^ P"''' ^^''^ 

aforementioned orientation, and the I s Trem.nt ? '^^^ polarization of the 1st 

state of partial polarization Wht^th It 7^^^^^^^ f -formation in the 

mixed. Although this status appears as a difSr^ncfof can^ci^; ^^^^ '^^^-tion 
for a parvus reason, capacity factors delta C/C need to Sf^^^'^^^^^^^ °" " '""'^^"^ 

dependence, data-hold time dependency etc at ^li^TrnT? ^ *^'"P«'"at"re 
usmg fen-oelectric capacity is required. Here 1 burm^moT'^r ''''.^"^ '•^^^^^"'^^ '^ell 

possible m the sense circuit which combined comn^TsrrlZ f ?''u °' destroying becomes 
c^^.t and reference cell which can read deJSTc" ^St^rcM^^^^^^^ 

Ltn^orexplI^^^^^^^^^^^^ to a drawing, the operation gestalt of this 

[0019] First, with reference to the drawing l or the drawintx 4 tK. ^ • 

electrodes, such as pMrn^^i^H^fenoc^^^^^ "^^^ ^ P^^^hed by 

a deletion 3, the pufse-input ^e^or w tSg f ^d fte^nuN^ ''1 T ^^^^^P"* 

through a selecting switch 2 Moreover itTnn?.! ; I f P"^^-'"?"* termmal for read-out 5 

discharge by which an end is ^37^^ thTrT ^^""^^S ^^^^^^^ 6 for electric 

differential amplifier 7, and it^Zec^ and ttft^:^^^^^^^^^^ ^T', ^^"^ ^^^'-^ 

an ou|ut may be fed bac. for the f.edbac. Z^^f^^^^^ so that 

S (&^^ ~s, the data writing by the signal 

th° "^''^ P-Pos^?-fu\'dali^^^^ ^ '-'-^''^ ^^^'^^^^^^ 

the 1st (facing down) orientation is chLgXto "0'' ste^^^^^ ""^'^^ ^ 

writing Vw Predetermined data are written in "^^^ ' • P"'se for 

polarization status and the 2nd (facing up) orieLdrof tt^^^^^^^^ Polarization status reversed in the 
in cell is a partial polarization field "Aaf s nnif . • ^"""^ "^^^y* 

mixed state of polarization of the 1st oriei^^Lt^rln ^'^^^^^^ "i*" polarization status have the 
is set to "1" and shown in ^Iwingf^^^^^^^ orientation. This status 

status, and does not have thwl^adon whl^^^^^^^ " '^"-^ the 
hoM. Moreover, there is aSr^het^^^^^^^^^^^ -P^t"^ed 
and "0" status in "1 " status If it carries nut it «,;ii kl n^VT, f"'* 0 . and it is CsO about Csl 
(CsO-Csl) / CsO is about 20%. ^ ^^^'^k *«t its difference 

[0025] And pulse for read-out Vr shown in drawing 2 Cb) Data reaH «„t v ^ 
read-out Vr It is carried out in un-destroyinFiSdT^-out tT^.n^^^^^^^^^ perfomied. This pulse for 
IS smaller than potential in an absolute va uf Tnn fc tK , " *^ P"'"^ ^ ^^'^tion Ve. It 

thing is desirable. In add dot fulse for rea^^^^ '''' ^'"1^"? P^^^^'-^bly. A small 

[00261 This read-out Dul^e Vr Rw • '^^f^out /r Wh.chever is sufficient as a polarity 

Usible in u^destrS " ^^^^ "^^^ '^'^'"^ ^^^012 readK>ut is 

the field across which^JidwSs a^^^^^^^^^ ^-Pj^ -^^rix structure where 

the lower electrode arranged in parallel ^1^^:^:::^^^:::^;^^:! 
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Sim^dor^^^^^^^^^ ::;^:i:fv":^^^^^^^^^ r ^ ^-h^*^- of reading, 

[0028] Here, if a ferroelectric m^erTat^^^^ 'T^^^^.' '"^^^ "'^'^'^ ^"^gested. 

03 which has a perovskite structure OcSyrLar™ '?lTioT\V%''r^^ 
common. Moreover, you may be a s tratiSd cLr!^;, ^' ^""^ ^'^^ ^''^'^e is 

Nb2 09, SrBi4 Ti4 012, SrBi2 2 iCm oTZ^^'Z'^' '^^Z''^ SrBi2 Ta2 09, SrBi2 

technique is also possible also for sol gel thi oreiSl^^^^^ .i^^/T""'' *^ "^^mbrane fomiation 
MOCVD method. Moreover a thictofss ifdouhlS^VK ^P^^^ring method, and the 

becomes possible. ^" ^<^t"^l driver voltage and the scaling of it 

[0029] The circuit arrangement of the un^iestroying type ferroelerfrir 

operation gestalt are shown in drawing 1 , and it exolS^s ZhtTu ll V ^^^^^^^ *e 1st 
the memory apparatus of a confiiUFitfei of hatf^a k ^ ^5 configuration is notional, 
arranged by the couple focusing fn tSi^feJenTal^^^^^ is symmetrically 

which consists of a feiroelectri? memory S rorTSeHt' h ' . '"'^ of a dummy cell 1 1 
13, the pulse-input terminal for writinn4 and ^^6^01.11 P"^^,"!?"^ ^^""^^^1 for a deletion 
selecting switch 12. Moreover, the othi e^^of 1 dumm^^^^^^^ '""^^"^ a 

the switch for electric discharge 1 6 ^wSi which ii en^^^^ h au^'T^'I^ '° *^"^i"^l of 

differential amplifier 1 7, and the fLXck cana^tv^l ^fVc'^-^'^ '""^^'""'^^ potential, and the 

amplifier 1 7 so that an output may bffe^^^^^^ "f'^"'^*^'^ ^« differential 

(grounding) shown by thelrrow head ^Ids t b^rprdJ^^^^ ^^^^'"^"^^ P°^-^-l ' 

need to be zero potential predetermmed reference potential, and does not 

S^t rxpSrataSi^ ■ " ~" ""^^ --"■y ~s show„ 

of a matrix. ^ ' ^ 2nd Ime 20 were connected to the shape 

driving method - a voltage Vw^ i??oresri„f T/l « ,™ ."S* ? *2!!2f!£i (<=) "^ing 1 / tlie 3 
WVw - impressing afa the seleXIXf a'v l^ll^ of a non^hoosing cell - voltage 
destructive degradation at the time nf ^^.ifi^r, group - uv - un--- it is alike and the 
2^Vw may be^resse^AbouuLfdl L^^^^ ^/-I-tion cell 

above using PZT thin film, even if it inteSSeHo 1 Gbh^^^^^ nientioned 
checking that a cell is not destroyed at Sm" of S w'hing "'"^'^ 

[ of a selection data line ] line 20a shill be ^ouLded '"^ '^^ 2nd 

Sge^wft^LTi"^^^^^^ ^^^T'^-^ ~d by the electric 

since one side of a d"fe ence ^^^^^ ^° ^differential amplifier 7. Here, 

impedance is held by the virtual groundinr4"id^^^^ ^' ^ '"P"^ 

of a selection data liL is not carri^Zut For this reatn?^^^^^^^ °/*' °^2nd line 20a 

poured in. Therefore, since non-interfer n^data ead ^^^S^^^^"' ^ non-choosing cell is not 

of capacity 8 feedback, output Vom^ melt^ c^^^^^^^^^^ ^ '''''^'f^' ^'"P'^fier 7 

by the ratio, therefore, Vout =-(Cs/Cr) * V?--T^ere -- "0" ^d^f.. ?\ ^ 

Vcl=-rCsl/Cr^ * VrvVn- /-r-enV r* nere- u and 1 status -- VcO and Vcl ****** .. 

info™atio„ispossible..hisa^ifferr„c'itrsli!;!'^roSi 
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temperature, the holding time, etc., a dummy cell is used. 

[0036] Next, as shown in drawin^4 , the configuration which consists of the 1st differential 
amplifier 7, memory cell 1, and capacity 8 which were shown in drawing 2 , and the configuration 
which becomes the input edge of another side from the 2nd differentTal amplifier 17, dummy cell 1 1, 
and capacity 18 are connected to one input one end of the 3rd differential amplifier 10. 
[0037] It is Vref which the voltage. of A points sets an axis of ordinate as-V, and serves as the order 
of VcO<Vref <Vcl among drawing by this configuration. It chooses. That is, Vref A dummy cell 1 1 
is chosen so that it may become this domain. For example, if the feedback capacity of capacity 8 and 
the capacity 18 is doubled correctly, the area of a dummy cell 1 1 will be changed, and it is Vref It 
doubles so that it may become. For example, it is the same in Vr, then is [Equation 1]. 













f * c" 


cct, c 













[0038] It means that this makes area of a dummy cell large 0 time as many (Csl-CsO) / 2Cs of a 
memory cell as this. For example, if it is the cell of 1 micrometer**, when (Csl-CsO) / CsO is 20%, 
(Csl-CsO) / 2CsO is 10%, and corresponds to the cell of 1.1 micrometer**. 

[0039] In this case, data wnriting of a dummy cell is not performed. In an actual device creation, since 
one fifth of steppers are used, a relative process tolerance may reach to an extreme. It is referred to as 
0.01 micrometers in 1 micrometer process, and dispersion in this process tolerance is 2% in the area 
of 1 micrometer**, and a fall of the noise margin by dispersion in a manipulation dimension is 
expected to be one fifth. 

[0040] That is, if 16Mbit memory uses this operation gestalt using the cell of 1 micrometer**, it can 
manufacture easily by two masks number of sheets. That is, lower electrodes, such as platinum, are 
processed into the semiconductor substrate (wafer) which created MOS and ttie pie Poral element in 
the shape of a stripe, and ferroelectric thin films, such as PZT, are formed after that. It is made to 
complete using a device, an aluminum wiring, etc. which furthermore form an up electrode, process 
it so that it may go direct mostly with a lower electrode, form the protective coat between layers in 
this upper part, form the through hole for a wiring, and were formed in Si wafer. 
[0041] For this reason, like the conventional DRAM, there is also no need for a creation of a 
complicated cell capacity, and there is also no need for the polysilicon contest process of two-layer 
[ like Flash memory ] or three layers. It has the merit which can create the cell of 1 micrometer** by 
the manufacturing technology which makes 1 micrometer a process tolerance. Moreover, it is 
possible to raise a 4 times as many degree of integration as this by there being also no additional 
process and setting a process tolerance to 0.5 micrometers. 

[0042] Moreover, since the memory cell of this operation gestalt does not contain an active element 
like an MOS transistor, the base to form is not limited. That is, it can form also in tops other than a 
silicon substrate like a glass plate. In this case, a circumference circuit becomes TFT device. 
Moreover, if the low- temperature process of a ferroelectric material is attained, on an aluminum 
wiring, a simple matrix can be created and, for a whole surface **** stuffing ****s reason, a degree 
of integration can be further raised for a drive circuit. Moreover, a circuit element can be 
multilayered to three- fold [ a duplex and ]. 

[0043] Thus, the memory apparatus of a multilayer and this laminated operation gestalt becomes 
possible [ the non-volatile memory of 128Mbit ] even for a 1 -micrometer process tolerance (1 
micron rule). If a 0.5 micron rule [ **** / still ] is used, implementation of the non-volatile memory 
of 512Mbit will be attained. 

[0044] With this operation gestalt, it was restrained at the time of the conventional memory 
formation, for example, is enabled to include a control circuit like a smart memory card, a 
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mnl??^?f ^''a" element. 

circuit 24, a-aUHmy Hell for reference 2 s rnnU^ ^ .7 selection circu.try 23, the sense 
data, and a pulse 8enerato726t a deled^^n^wri^ ' deletion writing, and for readout of 

matte 21 with which simple m^tix nn^^e^^^^ ^^"'''^^'^ °f ''^ ^he memory cell 

they were constituted arrangement of two or more memory cells was carried out, and 

Z'ol^r^X::^^^^^^^ ^--'-^^c memory apparatus and its drive technique of the 

gestalt is the same ^^^^thcTst lpS^Z^^^^ ^nd operation 

sense amplifier system in the 1st operSrgesS m^^^^^ "''P'"^""^- ^^^^^^S^ ^he 

memory cell 1 and the dummy celU 1 arrufsymmS^^^ symmetrical structure, the 
dummy cell 1 1 had the need of creating sepSy ^ ""'^ 

^r'^^^lT^^ d"-y cell 1 1 are prepared and these 

method differs from the clLh Se 3thnH "^^^ ^^^^^'^ute symmetrically. However, this 
bit-line method is a m4od uLd ^^^^^^^^ ^T'^T ^ ^^is clinch 

agreement strictly The method of thk on^^^^ f parasitism load capacity of the data line in 

capacity feedback! S^ce ateU ^ay ^^^^^^ ^ ? 'l"'^' '^^^^ ^^^^^^ t,y 

part crossed apart from Si dev c7k become! S^lt t ? ^ ^'^^"^ ^^^^^ ^he lower part and the upper 
cell inside a cdl arr^also Se poLt of a^oces'^^ ^/^^^^eous to arrange a dummy^ 

rather than it arranged dui^^iycS^Xen^^^^^ ^'S^^^ of integration 

of a required selection circSS^'^and a r^Sd^^^^^^^^^^^ Tr"^ "^^'^^'"^^'^^ 

raises record capacity. ^"'^^ generator while it simplifies a configuration and 

which injects pe,^°d cXly wi^ ^1?^*' T'' ?'P= ''='^'">''= onentation 
stripe electrode It i/the fe^lLTrfc^™,r^r "^f """f °ri="tetion of a stripe of an up 
film' inserted by AcZ^P^^^Z^^l'S^', ''"^ "J" k*' °' '''' ft-«l==Tic thin 

.he differentfal ^^ifierTSas'^hf^fdra:"!^^^^^^ T^^^"" ™^ 

a ferroelectric memory cell arrav thrnimh th/v c . ^,^^^^^'7 Puls^generator 40a is connected to 
lines). (-) input one e:rd of thTdfff^^^^^^^^ l«tline(X 
differential amplifier 37 is comiected tolf^nH nfth grounded And the outgoing end of the 

the differential^amplifier 47 a^Tl^e Y^e^^^^^^^^ sw fdi 4?! ? ""'''^'^f'' 
amplifier 37 side, a ferroelectric memoX .2 frrT J 3 ^^'"stituted like a differential- . 

40b are connected to t^fo^ier en^ f 'f^''""^ ^^^^f Puls^generator 

between the 1st electrode Tne 33 an^S^^^^^^^ -f--ce is connected 

is connected between the 2nd electrod? tine 4I S3 pu se gln^^or 42b Ifadd^'^ ^7 '^'^""^^ 

Etr'gestr^^^^^^^^ ~ ~s and its drive technique of the 

ionSLTed%3rda^^^ ^^tS^f'^^'^'' ^^^^'^^^^ -11 

as the 3rd example is shownTn drawfna T Here thT , st operation gestalt / writ^in read-out ] 
used with this operation gestllt SelLd exn'l. ^^'^=^•^,"^^^00' cell (memory cell matte) 
[ to the configuration of the 2tdo^^^^^^^^^^^ --"^ 'o.siie equivalent 

carried out ] and equivalent to the^site iricTeSd^:!;i^g%T^^^^^^^^^ 
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[0054] This memory cell matte 21 consists of ferroelectric ranjirftw 1 o ^ ,u 
and the lower electrode line 20. and consists of t^e pulse genS 26ld .7 nf .k' T'f 
circuitry 22, the Y selection circuitry 23 the sense drcnlt 94 ! T m ^''^ ^ selection 

** a deletion, writing, and for read-out Here ft 0^^^^ '"^^^''^"ce 28, and 

batch deletion of the'fnside of rme^ory ceU^^^^^^^^^ ^"'^^'^•"S device 50 for carding out the 

[0055] The aforementioned Y selection circuitry 23 chnnQ*»Q th*. ^ot, i- • 
the pulse of data writing or a deletion, and a se^se amnS 24 th- H f 'V^' '""""i' ^'^'"'^ ^^^^^ 
pulse generator 27 are connected to each nfZnZ^^^ ? ' ! ^^^^ reference 28, and the 
memozy information onr part of a d^al^^^^^^ ^"^^^^^ the 

[0056] Next, other examples of a confii^rSo;Tn tM^ .^^^ ^^^^^ "^^"^ '"""'^"^ '^'^ ^''^^"^'^ by this. 
Here, it consists of apulse geneX 36^fthe m^^ ^'.f in drawing 8 
matrix, the X selectio^^clcSi^^ S thf Y^^^^^^^ "'^"^ ^^''^'^ consisted-^fTiiEple 

for reference 28, an^* ^ddSo' ' ^ ^^^^^^^^ ™ ^^^^^he -nse circuit 24,. the dumrSy cell 
amplifier 24 and the cell for reference 28 £ collJtl^ . u f^"'"^ generator 36 with a sense 
[0057] The un-destroyir^gLfSecm'c mZ^t "^^T" °' ^ ^'^'^^^^'^^ 'i'^^s. 

operation gestalt are L^l^d bebw ^ '^P''"""' ""'^ '^""^ ^^^^^^^^^^ ^ 4th 

siu[ed%;rbt[tra'/rch w^^^ ^^-^^'-^^^^ 

write-in read-out ] is shown 7^3X^ 9 ^ ^ operation gestalt mentioned above / 

equivalent to the L sUZ naSf^ and fhe dV wi^rsVv ^^^^^^^ "f^' " ^'^^^ ^° ^ ^^^^ 
the explanation is omitted Her e the ffrro eLc trir ZZ^^ operation gestalt, and 

operation gestalt is equiva enUo he SSration ofTh^^ ^"'"'"^'^ "'^'^ ^^^^ this 

matrix configuration was ca" ied out con.fTnf ^^^^ . operation gestalt by which the simple 
andthelowefelectrode^'J^ranT^^^^^^^ 

circuitry 22, the Y selection circuitry 23, the sense St 2TtheT nf ^l ^ 

** a data deletion, writing, and for read-out ' ^ "^""^^ reference 28, and 

da^''^ fh^^r^^'cdl mlSe^'^^^^^^ ^ ^^^"^ ^^^^^ ^^^^^^ of the 

X selection circui7ry 22 a'nTL' V"'lI:Zl;irX^^^^^^^ ™ 

electi-ode line (2nd electroTl^e^ 20 n^VpZn ^ '^^''^^ "^^""^ connected to the lower 

for reference S t^^X t^ lo l^^^^ "^'"'l P^^^.^^^ generator 

system and a pattern desig^; Wmefve^ ^^y ?or Ix^orif """'''"I' ^'^^ ^^"^^ 
n.«e is 64KB of byte conjuration, the^onT^^^t-oS8 w^i^ ^^^Z^l::^- ^ 
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or more memory cell lb and one dummy cell lib. 

[0063] Here, the same capacity is sufficient as the efficiency addition capacity 51 and 52, and they 
may differ. With an actual configuration, the up electrode 19 and the up electrode 53 are 
symmetrically connected to the sense system containing the sense circuit 24. There may be no SW 
and differential amplifier 17 between the up electrode 19 and the up electrode 53 here. The up 
electrode 53 constitutes a simple matrix so that it may go direct mostly with the electrode line 13 
which makes a pain A simple matrix is constituted so that dummy cells 1 1 a and 1 lb may also go 
direct mostly with the electrode line 18 or the electrode line 53. An operation of the memory 
apparatus which will come is explained with reference to drawing 10 (d) and (e). Dummy cell 1 lb is 
used at the time of a detection of cell lb on the right-hand"ifde oFTsense system, and the pulse 
generator connected to the electrode of the electrode line 1, the electrode line 13, and the dummy 
cells 1 la and 1 lb so that durnmy cell 1 lb may be used is controlled at the time of a detection of cell 
lb on the right-hand side of a sense system. 

[0064] Since the efficiency addition capacity 51 and 52 becomes the same and the load of a sense 
amplifier becomes the same when [ this ] the number of the dummy ferroelectric capacity 1 la and 
1 lb connected to the electrode line 52 connected to the electrode line 19 connected to the 
aforementioned differential amplifier 7 and the differential amplifier 17 may be the same, the timing 
of the signal which appears and appears in the differential amplifier becomes the same, and it is 
convenient. 

[0065] The un-destroying type ferroelectric memory apparatus and its drive technique as the"6th 
operation gestalt are explained below. The fundamental configuration of the memory apparatus of 
this operation gestalt is the same as that of the 5th operation gestalt mentioned above, and is the 
modification. 

[0066] The configuration of the ferroelectric memory apparatus of the 6th operation gestalt is shown 
in drawing 1 1 . In this ferroelectric memory apparatus, it faces across the sense circuit 63 and the 
memory cell mattes 60a and 60b are formed f^irther 62 b 62 a Y selection circuitry. The X selection 
circuitries 61a and 61b are formed in the aforementioned memory cell mattes 60a and 60b, and the 
pulse generator 65 is connected to them at X and Y selection circuitry, respectively. Therefore, the 
memory cell mattes 60a and 60b are symmetrically arranged across the sense circuit 63. In such a 
configuration, Y selection-signal line may connect a sense circuit to one, respectively, and may 
collect the electrode whose some settled by Y selection. At least one pulse generator 65 is required. 
[0067] The un-destroying type ferroelectric memory apparatus and its drive technique as the 7th 
operation gestalt are explained below. 

[0068] The configuration of a memory apparatus is shown for the 7th operation gestalt in d rawing 
12 . It faces across the sense circuits 63a-63n, and this memory apparatus is memory cell matte~60al, 
60bl -60an, and 60bn, respectively to Y selection-circuitry 62al, 62bl -62an, 62bn, and a pan. It is 
prepared, aforementioned memory cell matte 60al -60an and 60b 1 -60bn **** — the X selection 
circuitries 61a and 61b are formed, respectively, and the pulse generator 65 is connected to X and Y 
selection circuitry 

[0069] This operation gestalt serves as the configuration to which the laminating of the equipment of 
the 5th operation gestalt was carried out in circuit, this configuration — setting — the sense circuits 
63a-63n - inserting - Y selection-circuitry 62al, 62bl -62an, and 62 - bn 32, and memory cell 
matte 60al, 60bl-60an and 60bn It has two or more configuration units constituted aknost 
symmetrically. 

[0070] the configuration shown in drawing 13 — the modification of the 7th operation gestalt ~ it is - 
- the electrode lines 19a and 19b --IhFconfiguration unit of the orientation of Y — **** — izing — 

moreover, dummy cell 1 lal -1 Ian and 1 Ibl -1 Ibn It has sharing-ized per configuration of . 
the orientation of Y. 

[0071] Next, with reference to drawing 14 , the un-destroying type ferroelectric memory apparatus 
and its drive technique as octavus~6peration gestalt are explained. The writing of the data of this 
memory apparatus and the method of read-out are the same as that of drawing 3 (a) to (c). 
[0072] In the ferroelectric memory constituted by the simple matrix which makes a storage cell 
ferroelectric thin film capacity pinched by the upper part of the couple which intersects 
perpendicularly mutually, and the lower electrode Polarization of the 1st pulse (pulse for a deletion) 
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which has the voltage Ve larofv tho„ *u 

Qtflf^ Jf 1 , aforementioned orientation is a m^th J. T^ aforementioned applied 

[00^ As fuJfh. ^'""""'^ 26. ^'''^"'^ 23. a sense circuit 24, at least one 

L^v/ uj /\5» rurtnermore shown in drau/inrr i a v 

enntaal 71 „ which .he des^,;^^^,!," "^oo. apparan,s „ift the outom 

chips, the bus line 68 and the I/O cirl-,,?, io '. ■ .^''™P'=' memory card for f of n^^T 
a^dfteexterior] catxytog om °e L:^^^ .hV^oi^Tircu ,T 

r0077i Tu^ *t. J ^ operation gestalt 

cS/ "f'^T^ °°cSo unit' ranT'' ""^ circuit 73 per 

Scr;Sori;?t?3;tr.^°'^^^^^^ 

[0080] Next, With reference to drawing 18 fh. ■ ^ 

gestaS: ~ nJi^ar.; if : ru.ro'.S^^^^^^^^ .s equivalent to the 

LU082] This memory apparatus consists of a V ITu ? operation gestalt as the base 

or more X selection ciiSiitries 22 a^d a Ise c uk a"^ 'f. fi^nctSn of two 

circuitry 22 ,s common per one chip or block and thl v c . ? E^ch sector of the X selection 
Moreover, it can use for the memoi^ apparaL^lt^twI or u ^^^n independent 

con.o,cii.uits 70. and output termLlf 71 i-S fd^e^^X t'o^^^^^^^^^ 

[0083J Next, with reference to drawing 19 the undet ^ « a memory 

and Its drive technique as the 1 iW^iSon 'Z JeT?- '^^Z ll^-^'^^^^c memoiy apparatus 

IUU84] This operation gestalt is used fnr th. JT ^ equivalent to drawing 3 (a) fn 
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fool/] n::;::^^^::^^^^^ ^-^-tion . sector unit. 

and its drive technique as the 12th o^MLtes ^^^^^^^^^^ "^^^^^ ^PP-atus 

modification which used as the base the octavus ODemtion ? u apparatus is the 

which performs the writing and readout nfH Jo ^P^'^^ S^^^lt mentioned above, and the method 

[0087] In the ferroelectric merno ' crstite^^^^^ -"-^^^'^g 3 (a) to (c). '"'^^.^ 

ferroelectric thin film capacity pin^Ld bj the ' T'''? "^"^^^ ^ 

perpendicularly mutually, and the lower elertr<Sfp ? """"P'^ '^'^'^'^ intersects 

which has the voltage V^larger thlnTh tZlt^y^T P"^^!.^ ' ^^'^«-) 

IS impressed and changed into the 1 st polarization ftatus of h. ^''^^f ferroelectric thin film 

polarization (polarization) in a fen-oelectnV 7hll ?i xf . ^^^^^ of spontaneous 

pulse (pulse for writing) ^h" h Se vXge /w^^^^^^ 'T^! '"^^^^^^ ^nd 

of fte 1st aforementioned orientation from tl of "eve sedn^aX '^^^^^^^ J"'"'' Polarization 

voltage Ye, The 1st aforementioned orientation is a r^eth^r ^ ? aforementioned applied 

£!S ^^^^^^^^ & - 

in Which a desoT,.ion is possible ^ex^^'e aTetnt^^irM" 

giparatus equipped with the voltage occumnce cTrcS wS;?^T'''°'' T "^^ ">™»0' 

from a Hertzian wave in which a desorption is pSe mI^L ' °'" *° <'ri™8 

=r:?a^;t:atr.;'^ 

S^SLT^^a ^ ^i-i h. the Hertzian wave 

example, a memory card ^ ^" ^'^^^^ a desorption is possible, for 

U^is^t!;;^?:Ssrf:atir:r^^^^^^ t^^^ T ^ ^--^-^^^c thin Slm as a storage 

addition to low driver-voltagtSgtrpeSd^ T/^^u"^'"^ T'P' ^^^^ un<iestroying fn ' 

h.gh accumulation. That is, ft is thtt Kdt^du^^^o^^^^^^^^^^ read-L'and 
and a mechanical component is lost, and form hieh re1?«n!:. ? S device is carried out, 

were achieved. The mass data carrier wUh^thet fbtTe Sert' '^'l' power-izatiorl 
the first tune now. For example the caoacitv of « r!!^ ^ Hertzian wave becomes realizable for 
can satisfy all needss. ^ ^ ^ ""^^ ^^"^ to 256 M bytes from 4 M bytes. These 

[0092] Next, with reference to drawing 2 1 (a) anH tU^ a ■ 

apparatus and its drive techniquTii^sth onera Ln t^^^ "^^^ ferroelectric memory 

configuration of this memory appSa^is usls 2^12* 0^ ? ^^P/a^^^d. The method which Z 
wntmg a.d read-out of data'Ts e^uivaTe^t: d^a^^^^^^^^ ^^^^^'^ - and performs the 

rm&rn^rr I^^^^^^^^^^^ — r With RP antenna and 

r=SttatecSr^^^^^^^ 

reference number and cSrSs ou a^ env^^^ltS^^^^^^^^ "^'^^ ^^^^ an individual 

s^usr co^ u"=rLrnaTr ^^^^^^ ^e^^stur . 

[Sj pttSir^^^^^^^ ^Hart ofdrawing 21 (b). . 

transmission and reception (step sirTheSfw ^"'PP^'^ ^''t'' "^^^ ^"^^-O" of 

by the computer side is read (step S27I^nd1rn^^^^ ^'^''^^^^'^ ^^"^ ^^"'ory card 98 

based on an identification nuSbTr Sep FuTlTj "l' ^-'""^^nt set up befoiJehand 

(Step S3). Furthemiore, from the memory card 98. the information 
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about an individual is read (step S4) and actual work is begun (step S5). After the work end, a new 
personal information is written in the memory card 98 (step S6), and a series of process is ended. 
Moreover, again, when working, processing mentioned above only by sitting down before a 
computer is performed, and work can be begun similarly. 

[0096] This operation gestalt uses a ferroelectric thin film for a record medium, and, in addition to 
low-battery, high-speed deletion, an<J high-speed writing, high-speed read-out, and high 
accumulation, has the characteristic feature of nondestructive read. That is, the individuation of the 
external recording device is carried out, it is formed into high reliance, using a mechanical 
component as unnecessary, and high-speed processing and low consumption and low drive power- 
ization are realized. . Therefore, the mass data carrier without a cell becomes realizable by 
transforming a Hertzian wave into power and driving it. For example, the capacity of a memory card 
attains to 256 M bytes from 4 M bytes. These can satisfy the needs of the individual wireless card of 
a computer. 

[0097] Next, with reference to dr awing 22 , the un-destroying type ferroelectric memory apparatus 
and its drive technique as the 14ffi operation gestalt are explained. The method with which the 
configuration of this memory apparatus performs the writing and read-out of data using the memory 
card indicated in the 12th operation gestalt is equivalent to drawing 3 (a) to (c). 
[0098] This operation gestalt has RF antenna and the microwave antenna 85 which contain a signal 
strange recovery circuit in the door lock 101 and the computer for mount 102 which were carried in 
the automobile, the navigation system 103, etc., and is the memory card 98 which can be exchanged 
through radio about data peculiar to an individual. 

[0099] If the operator who carries the memory card 98 which was mentioned above approaches an 
automobile, this system will be started by the automobile side, will start cancel of a door lock 101, 
the navigation system 103, etc., and will perform a status setup which carries out suitable [ of the 
work which the operator was performing conventionally ] on individual level. 
[0100] According to this operation gestalt, in addition to low-battery, high-speed deletion, and high- 
speed writing, high-speed read-out, and high accumulation, it has the characteristic feature of . 
nondestructive read. That is, it is that the individuation of the external recording device is carried out, 
and form it into high reliance, using a mechanical component as unnecessary, and a high speed, a 
low power, and low drive power-ization are realized. Therefore, the mass data carrier without the cell 
by the Hertzian wave becomes realizable. For example, the capacity of a memory card attains to 256 
M bytes from 4 M bytes. These can satisfy the needs of the individual wireless file for automobiles. 
[0101] Next, with reference to drawing 23 , the un-destroying type ferroelectric memory apparatus 
and its drive technique as the 15th operation gestalt are explained. The method with which the 
configuration of this memory apparatus performs the writing and read-out of data using the memory 
card indicated in the 12th operation gestalt is equivalent to drawing 3 (a) to (c). 
[0102] this example has RF antenna and the microwave antenna SS^hich contain a signal strange 
recovery circuit in the auto-lock device 104 and ID recognition equipment 105 which were carried in 
the door of the cella, the position recognition equipment 106, etc., and is the memory card 98 which 
can be exchanged through radio about data peculiar to an individual. 

[0103] According to this operation gestalt, the system by which only the specific person who set up 
beforehand can enter a room is built, and an effect equivalent to the 14th example mentioned above 
is acquired. 

[0104] Next, with reference to dr awing 24 , the un-destroying type ferroelectric memory apparatus 
and its drive technique as the 1 6th operation gestalt are explained. The method with which the 
configuration of this memory apparatus performs the writing and read-out of data using the memory 
card indicated in the 12th operation gestalt is equivalent to drawing 3 (a) to (c). 
[0105] It has RF antenna and the microwave antenna 108 containing a signal strange recovery circuit 
which were carried in the automatic tailor equipment (automatic deposit and dra\yer equipment) 107, 
and is the memory card 98 which can be exchanged through radio about data peculiar to an 
individual. 

[0106] This method has the characteristic feature as which a kind is not regarded except that it says 
un-destroying using a ferroelectric in addition to low-battery, high-speed deletion, and high-speed 
writing, high-speed read-out, and high accumulation. That is, it is that the individuation of the 
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Hertzian wave becomes realisable for 2,7^1 time nnw ^! T"" *' 

» 2« M b^e. 4 M by.es. TheTe t^t^^lvTe-n^ed^oSi;^^^^^^^^^ 

[0109] Next, with reference to drawing 26 the un-dp^trnx/i-r.rr f..^^ 4:- i 

feioe ectrt't^^^^^ ^r^"^ constituted by the simple matrix which mikiSt^ral ceU^^ 
feiToelectnc thm film capacity pmched by the upper part of the couple which intersects 

process for formmg this memory cell matte 21 . w v / mg snowing me 

[01 1 5] A ferroelectric thin film is inserted with the up electrode Unp i Q fr>rm«H oe » • i 
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formation of the oxide film 121 is included for example, carried out before formation of the contact 
hole linked to the diffusion layer of a device in the upper layer of the passivation layers 122, such as 
PSG and BPSG, in the order of the lower electrode line 20, the ferroelectric thin film 125, and the up 
electrode line 19. 

[01 18] Here, usually, a lower electrode line forms membranes using vacuum evaporationo 
equipment, a sputtering system, magnetron spatter equipment, etc., and performs an etching 
manipulation a top using usual phot lithography and a usual dry etching system, ion etching 
equipment, a reactive ion etching system, an ion milling system, etc. Moreover, a ferroelectric is 
performed by the spin applying methods, such as a sol gel process and an organic-metal part solution 
method, sputtering, MOCVD, etc., and the combination which contains a platinum group metals, a 
conductive oxide, and a glue line as a vertical electrode carries out suitable [ of the material of 
construction ]. Of course, what is necessary is just not the thing limited to these but the material 
which goes out by use equally. Moreover, PZT, PLZT, Bi stratified compound, etc. carry out suitable 
[ of the ferroelectric ]. A protective coat 126 is performed in the best layer. . 
[0119] Then, that it is simultaneous or separately, via hole is formed in a semiconductor device 124, 
the vertical section electrode line 19, and 20 both sides, and they sure wired in ************ or the 
aluminum with a heat-resistant barrier layer. Then, a protective coat is formed again. 
[0120] Moreover, in this operation gestalt, a circumference circuit may be formed in the field of the 
circumference of this memory matric smut, and may be distributed according to the function in a 
chip. 

[0121] Next, with reference to drawing 29 , the un-destroying type ferroelectric memory apparatus 
and its drive technique as the 20th operation gestalt are explained. The method which the 
configuration of this memory apparatus uses the 12th operation gestalt as the base, and performs the 
writing and read-out of data is equivalent to drawing 3 (a) to (cj. 

[0122] Drawing 29 (a) shows the physical relationship of the memory cell matte 21 and the 
circumference circuit 115. Moreover, dr awin g 29 (b) and (c) show the cross-section structure. in a 
manufacturing process. The memory cell matte 21 of the simple matrix which used the ferroelectric 
thin film for the record medium is formed in the circuit upper layer which covered with the 
circumference circuit 1 1 5 here. 

[0123] As shown in drawing 29 (b), even the passivation layers 122, such as PSG and BPSG, form 
' membranes on the semiconductor substrate containing the pie Poral transistor used as the ******** 
device formed beforehand, or MOS transistor 124, and after forming the contact hole linked to the 
diffusion layer of a device, one layer or two or more wirings are performed. After formation of these 
devices and a circuit, the suitable layer mesenteriolum 128 is formed, via hole is formed beforehand, 
and it forms on it in the order of the lower electrode line 20, the ferroelectric thin film 125, and the 
up electrode line 19. The formation technique and a material are equivalent to the 19th operation 
gestalt mentioned above, and are good. 

[0124] Moreover, the central processing unit and digital-signal-processing equipment containing a 
circumference circuit or a control circuit may be formed in the ******** device on a semiconductor 
substrate. 

[0125] According to this operation gestalt, since it does not have a transistor in a memory cell, a 
semiconductor chip can be used effectively. For example, a 32-bit central-process circuit is formed in 
an active element, and the laminating of the memory is carried out, and formation of 1 chip 
microcomputer is attained. Moreover, central-process circuit **** digital-signal-processing 
equipment is formed as an active element, and the laminating of the memory is carried out, and 
formation of the perfect-rwith recording device voice of one chip and an image-processing function is 
attained. Next, with reference to drawing 30 , the un-destroying type ferroelectric memory apparatus 
and its drive technique as the 21st operation gestalt are explained. 

[0126] In this operation gestalt, since it does not have a transistor in the memory cell, not only one 
layer but two or more lamination of the memory cell matte of a ferroelectric which consists of a 
simple matrix is attained. The laminating of the pair of two or more at least two up electrode lines 20 
and the lower electrode line 19 can be carried out. 

[0127] According to this operation gestalt, since a transistor is not included in a memory cell, a 
semiconductor chip can be used effectively. For example, a 32-bit central-process circuit is formed 
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as an active element, and the laminating of the memory cell is carried out, and formation of 1 chin 
microcomputer is attained. Moreover, central-process circuit **** digital-signal-pTcessinH ^ 
equipment is formed as an active element, and the laminating of the memory cell is carried out and 
fo^ation of the perfect-w.th recording device voice of one chip and an image-processing function is 

[0128] Moreover according to this operation gestalt, integration of very huge memory is attained 

rest,?t ?r '"^Tn "T' ^'^'^ ^ manipulation rule, in this operadon 

gestal , the non-vo atile memory of 2Gbits becomes possible from 512Mbit, ^d it carries out 
suitable [ofthese] to multimedia by the four layer laminating u carries out 

'^^li:^t:'lt^^:^r^''' ^-'^^^^ -ehtion is also 

Si ^2 ^ n J'hich intersects perpendicularly mutually, and the ferroelectric memoiy which 
makes a storage cell ferroelectric thin film capacity pinched by the 2nd electrode Polari:.ptio^ 
1 St pulse which has the voltage Ve larger than^he anti-vbltageTof the a^^^^^^^ 
Am film IS impressed and changed into the 1st polarization ftatus of the two stTs of spon^^^^^^^ 
polarization (polarization). Next, the domain which impresses the 2nd pulse which hL ?he ^ItaPe 

r^ev^:.?T?^-'° r 7^"^' polarization of the 1st aforem'entioned orient ^io^^^^^^ 

of reversed polarity m the aforementioned applied voltage Ve, In the method which remembS^ 
7l7 w ? ^ *u If f °^f'".-"tioned orientation in the state of partial polarization whTchS^^ 
^^oewT t 'r^ ^""^ polarization of an opposite direction mixed The comparison dui^y 
us^. hf fil^^^^aP^'^'.ty ^h^'^h IS the same, or reads a memory information in un<ieZying 
usmg the parvus and the positive or negative read-out pulse Vr, and was prepared apart from the 
afor^entioned ferroelectric thin film capacity in the absolute Value from'7e!?he T st d^^emL 

differed t^^^^ ferroelectric memory apparatus which consisted of the 3rd 

fiwo? i.^' u^'""^ '"P"'' °f 2nd differential type amplifier which was 

t^nel.T ^.u rf""^ ""P'"^"^ "^"^^'^ *° aforementioned comparison durTrny 

m??, I ^ capacity, and these differential type amplifier 

Si^rilTtWn fit^'Z^irl f^^^f l^'^tric ^^"^o^ apparatus, have two or more aforementioned 
th^^ ? . '^^Pa^^ity elements, and it lets the switch for selection pass for this ferroelectric 

X " P"'^^ g«"^^ator which generates the 1st pX forT 

P"^^' wnt^^g, and the 1st pulse for reac^out, and it L the switch for selection 
p^s m comparison dummy ferroelectric thin film capacity. The ferroelectric memory appSs of 
the aforementioned (1) publication characterized by connecting with the 2nd pulse eeneratT wh,I 
generates the 2nd pulse for a deletion, and the 2nd pulse for re! d-out ^ ^ 

Sl??r;l^K* ferroelectric memory apparatus, have two or more aforementioned 

ferroelectric thin fihn capacity elements, and it lets the switch for selection pass for this ferroelecfrfc 

n!l? ° ; ^ f wntmg, and the 1st pulse for read-out, and it lets the switch for selection 

p^s m comparison dummy ferroelectric thin film capacity. The feiroelectric memory apparatus of 
^.n^rj^rr/"^ publication characterized by connecting with the 2nd pulse generator which 

mn5f n w^ k P"^'' ^ ^"'^ P"'^" ^""^ ^"^'"8' and the 2nd pulse for read-out. 

[01.33] (3) the above - a ferroelectric - a memory apparatus - setting - the above - a dummy cell - 
area - the - one - orientation - a fraction - polarization - the status - capacity - a difference - 

hlo^r" """^T'^T " ""^P^^l^y;- a '•atio -- about - one - /- two - a memory cell - area - 

being large - things -- the characteristic feature - ♦* - carrying out - the above - (- one -) - a 
publication ~ a ferroelectric - a memory apparatus . ^ . 

[0134] (4) the above - a ferroelectric - a memory apparatus - setting - a dummy cell - area - the - 
nZlZ ~ ^ ^""^'^^ " P°'arization - the status - capacity - a difference - the - one - 

orientation capacity - a ratio - eight - /- ten - — - two - /- ten - a domain - a memo^ cell 
-- area - being large - things - the characteristic feature - ** - carrying out - the above - (--^one - 
-) -- a publication - a ferroelectric - a memory apparatus . ' 

^Ttl^i ri " ^ ^^"■^^'^'^tric - a memory apparatus - setting - the above - a ferroelectric - 

- a thm film - capacity - the - one - a differential - type - amplifier - between - the - one a 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 2002-02-06 



iSida 15 av 22 



transfer switch - a comparison - a dummy - a ferroelectric - a thin film - capacity - the - two - a 
differential - type - amplifier - between - the - two - a transfer switch - preparing - things ° the 
characteristic feature - ** - carrying out - the above - (- one -) - a term - 
[0136] (6) the above - a ferroelectric - a memory apparatus - setting - the above - the - one - a 
differential - type - amplifier - one side -- an input terminal -- and - the above - the - one - a 
fajansfer switch - one side - a terminal - zero - a bi.ts - or - the same - potential - it is - the 
above - the -- two -- ? differential - type - amplifier - one side - an input terminal - and - the - 
two -- a transfer switch -- one side - a terminal - zero -- a bias 

f.!^ \V ^^f/^^°;^; f '=°'-ding to the above ( 1 ) or the (6) terms, polarization of the 1 st pulse 1 3 which 
has the voltage Ve larger than the anti-voltage Vc of the aforementioned ferroelectric thin film is 
Sh!!? M '^^''^ T ?^ polarization status of the two status of spontaneous polarization 

V '"the aforementioned applied voltage Ve, the 2nd pulse 14 which has the 

voltage Vw of reversed polarity is impressed, and the domain which has polarization of the 1st 
f^t^^f ^.^ *t aforementioned orientation memorize an information in the 

P° f"^^^'°^ ^h"^^ domain which has the 2nd polarization of an opposite diJ^cfion 
mixed. Although this status appears as a difference of capacity, when reading on a read-out vohage 
for a parvus reason, capacity factors delta C/C need to amplify it. If C considers temperature " 
dependence data-hold tune dependency, etc. at this time, comparison readout by the reference cell 
using ferroelectnc capacity is required. Here, the bulk memory of this not destroying becomes 
possible m the sense circuit which combined comparison read-out by the capacity addition feedback 
circuit and reference cell which can read delta C/small C without voltage change of the data line 
Therefore, the un-destroymg type ferroelectric memory which can realize the incoherency at thefime 
of wntmg and the mcoherency at the time of read-out, and destructive read, and carries out suitable 
nuthf^ "^.^ and large capacity-ization in the sense circuit which combined comparison read- 
ou by he capacity addition feedback circuit and reference cell which can read delta C/small C 
without voltage change of the data line becomes realizable. 

[0138] (7) The feixoelectric thin film capacity connected to the differential type amplifier of the 
^v7n ,n^V^ ^f' ^^°^^™^"tioned ferroelectric memory apparatus is a ferroelectric memory apparatus 
given m the aforementioned (1) term characterized by being a plurality J' i'P => 

^^""^ " ^ fe'^oelectric - a memory apparatus - setting - the above - the - one - a 
ditterential - type - amplifier - connecting - having - a ferroelectric - a thin film - capacity - a 
stripe -- ** - the upper part - an electrode - it - almost - intersecting perpendicularly - a stripe - 
** -- the lower part - an electrode - crossing - and - the upper part - an electrode - a stock --an 

SS^worAT''"'? " ^^^'^ " ^"^^"^^"S " ^^^^g " ^ fi^ld -- it is - simple - 
LU140j (9) A ferroelectnc memory apparatus given in the aforementioned (8) term characterized by 
the Ime selection circuitry linked to the 1st aforementioned electrode, and the pulse generator 
connected through the aforementioned line selection circuitry in the aforementioned ferroelectric 
memory apparatus. 

[0141] (10) A ferroelectric memory apparatus given in any 1 term of the aforementioned (7) term 
characterized by having the line selection circuitry connected with the 2nd aforementioned electrode 
among the 1st aforementioned differential amplifier in the aforementioned ferroelectric memory 
apparatus, and (8) terms. 

^i^'^^^^P- ^ ^l'^ ferroelectric thin fihn capacity connected to the differential type amplifier of the 
above 2nd m Ae aforementioned ferroelectric memory apparatus is a ferroelectric memory, apparatus 
given m the aforementioned ( 1 ) term characterized by being a plurality. 

[0143] (12) the above ~ a ferroelectric - a memory apparatus - setting - the above - the - two - a 
ferroelectric - a thin film - capacity - an electrode - the above - the - two ~ the differential 
amplifier - between - connecting - having - a line - a selection circuitry - having - things - the 
characteristic feature ~ ** - carrying out - the above - (- one -) - a term - (- seven -) - a term - 

- or ~ (~ 1 1 -) - a term — some — one ~ an 

[0144] (13) the above - a ferroelectric - a memory apparatus - setting - the above - the - two - a 
ferroelectric - capacity - an electrode - the above - the - two - a pulse - generating - the - two - 

- a pulse generator - between - connecting ~ having - a line - a selection circuitry - having ~ 
things - the characteristic feature - ** - carrying out - the above - (- one -) - a term - (-- seven 
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— ) — a term — or ~ (— ] 1 — ) — a term 

[0145] (14) A ferroelectric memory apparatus given in any 1 term of the aforementioned (1) term 
characterized by connecting the ferroelectric capacity for reference between the electrode line of the 
above 1st, and the 1st aforementioned pulse generator in the aforementioned ferroelectric memory 
apparatus, (7) terms, or (13) terms. 

[0146] (15) A ferroelectric memory apparatus given in any 1 term of the aforementioned (1) term 
characterized by connecting the ferroelectric capacity for reference between the electrode line of the 
above 2nd, and the 1st aforementioned pulse generator in the aforementioned ferroelectric memory 
apparatus, (7) terms, or (14) terms. 

[0147] (16) A ferroelectric memory apparatus given in any 1 term of the aforementioned (1) term 
characterized by the 1st aforementioned pulse generator and the 2hd aforementioned pulse generator 
being equivalent in the aforementioned ferroelectric memory apparatus, (7) terms, or (15) terms. 
[0148] Therefore, according to the aforementioned (7) term or the (16) terms, in a simple matrix, the 
cell for referring to the dummy is made, it is crowded, and this is driven by the same pulse driver 
circuit. 

[0149] therefore — easy — a manufacture — and a pattern design can be carried out, and it is 
stabilized and drives 

[0150] (17) the above — a ferroelectric — a memory apparatus — setting - further — a memory cell — 
a matte — the — one — an electrode — a line connecting — having had — a simultaneous switch — 
the — one — a selection circuitry — the — one — a pulse generator — a sense amplifier — the — two — 
an electrode — a line — connecting — having had — being another — a simultaneous switch — the 
above — the — one — a pulse generator — being equivalent — the — two — a pulse generator — 
reference — a cell 

[0151] (18) the above — a ferroelectric ~ a memory apparatus — setting — a plurality — the above — 
two — an electrode — a line ~ respectively — alike — a sense eunplifier — and — reference — ** — a 
cell " a pulse generator — connecting — having had — things — the characteristic feature — ** 
carrying out — the above — (— 17 — ) — a term — a publication — a ferroelectric — a memory 
apparatus . 

[0152] Therefore, since according to the aforementioned (17) ****** (ig) term the output of each 
data line was connected to the sense circuit and the dummy cell for reference of each data-line unit 
was arranged, a signal is read per data line. 
[0153] Therefore, it is enabled to read a lot of data at once. 

[0154] (19) A ferroelectric memory apparatus given in the aforementioned (17) term characterized 
by having a selecting switch and a pulse generator for reference in the aforementioned ferroelectric 
memory apparatus between another simultaneous switches and the reference cells which were 
connected to the electrode line of the above 2nd. 

[0155] (20) A ferroelectric memory apparatus given in the aforementioned (17) term characterized 

********** j,j^g ^Yie 2nd electrode line per plurality, and connecting the pulse generator with a 
sense amplifier and the cell for reference to each further in the aforementioned ferroelectric memory 
apparatus. 

[0156] Therefore, since according to the aforementioned (19) ****** (20) term the selection 
circuitry was prepared in the data line of the unit of an arbitrary number, the output was connected to 
the sense circuit and the dummy cell for reference of the data line of the unit of an arbitrary number 
was arranged, the data line is chosen and a signal is read. 

[0157] Therefore, it is enabled to read a lot of data, such as a byte unit, at once. Moreover, the 
pattern design of a sense circuit becomes possible. 

[0158] (21) the above — a ferroelectric — a memory apparatus — setting — further ~ the above — the - 

- one — the differential amplifier — connecting — having — the — one an electrode — a line — the — . 
two — the differential amplifier — connecting — having — the ~ two — an electrode — a line — a 
plurality — a memory cell — a ferroelectric — capacity — at least — one — a ** ~ more than — a 
dummy — a ferroelectric — capacity — connecting — having had — things — the characteristic feature 

- ** " carrying out 

[0159] (22) the above — a ferroelectric — a memory apparatus — setting — the above — the — one — 
the differential amplifier — connecting — having — the — one — an electrode — a line — the above — 
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the — two — the differential amplifier — connecting — having — the -- two an electrode — a line — 
respectively -- connecting — having had — a memory cell — a ferroelectric - capacity — a number — 
being the same — things — the characteristic feature — ** — carrying out - the above — (— 21 ~) — an 

(23) the above — a ferroelectric — a memory apparatus — setting - the above — the — one - the 
differential amplifier — connecting — having — the — one — an electrode — a line — the above — the — 
two — the differential amplifier — connecting — having — the — two — an electrode — a line — 
respectively — alike — connecting — having had — a dummy — a ferroelectric — capacity — a number 

being the same — things the characteristic feature — ** — carrying out — the above — (— 21 —) 
[0160] (24) At the time. of read-out of the information on the memory cell ferroelectric capacity 
connected to the 1st electrode line connected with the 1st aforementioned differential amplifier in the 
aforementioned ferroelectric mernory apparatus Comparison read-out is performed using the dummy 
ferroelectric capacity connected to the 2nd electrode line connected to the 2nd aforementioned 
differential amplifier. At the time of read-out of the memory cell ferroelectric capacity connected to 
the 2nd electrode line connected to the 2nd aforementioned differential amplifier A ferroelectric 
memory apparatus given in the aforementioned (21) term characterized by performing comparison 
read-out using the dummy ferroelectric capacity connected to the 1st electrode line cormected to the 
1st aforementioned differential amplifier. 

[0161] (25). the above — a ferroelectric — a memory apparatus setting — the above — the — one — 
the differential amplifier — connecting — having — the — one — an electrode — a line — the — three — 
an electrode — a line — almost — going direct — simple — a matrix — forming — the above — the — 
two — the differential amplifier — connecting — having -- the — two -- an electrode — a line — the — 
four — an electrode — a line — almost — going direct -- simple — an 

[0162] (26) the above — a ferroelectric — a memory apparatus — setting — the above — a dummy — a 
ferroelectric — capacity — the -- one — an electrode — a line -- almost — having gone direct — the — 
three — an electrode — an intersection giving — having — the above a dununy — a 

ferroelectric — capacity — the — two — an electrode — a line — almost ~ having gone direct — others - 
- an electrode — an intersection — ****** — giving — having — things — the characteristic feature 
[0163] Therefore, according to the aforementioned (21) ****** (26) term, a twice as many cell as 
this can be read in one sense circuit by creating and comparing a memory cell with a reference 
memory cell in two simple matrices. 

[0164] Therefore, since data-line capacity is the same, a design of a sense amplifier can be performed 
easily and the deployment of the sense amplifier area can be carried out. 

[0165] (27) A ferroelectric memory apparatus given in the aforementioned (1) term characterized by 
what it consists- of further two or more X selection circuitries, Y selection circuitries, a memory cell 
matte and a pulse generator, and sense amplifiers, a sense amplifier is inserted in the aforementioned 
ferroelectric memory apparatus, and Y selection circuitry and the memory cell matte were mostly 
constituted for by **. 

[0166] Therefore, according to the aforementioned (27) term, by placing a memory cell 
symmetrically through a sense amplifier, it is efficient and arrangement of a memory matte is 
attained at an effective area. 

[0167] Therefore, it is enabled to take large bit density. 

[0168] (28) A ferroelectric memory apparatus given in the aforementioned (27) term characterized 
by inserting the aforementioned sense amplifier and having two or more configuration units from 
which Y selection circuitry and the memory cell matte were mostly constituted by ** in the 
aforementioned ferroelectric memory apparatus. 

[0169] (29) A ferroelectric memory apparatus given in the aforementioned (28) term characterized 
by consisting of a simple matrix by which the 1st memory cell, the 1st dummy cell and the 2nd 
memory cell, and the 2nd dummy cell were inserted into the vertical electrode which goes direct 
mostly mutually in the aforementioned ferroelectric memory apparatus. 

[0170] Therefore, according to the aforementioned (28) ****** (29) term, X selection circuitry is 
sharing-ized for a memory cell, and Y selection circuitry and a sense amplifier are divided, and 
variance of a fiinction is attained. The cell for reference can be created simultaneously. 
[0171] Therefore, bit density is raised and it is enabled to achieve highly efficient- ization. 
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[0172] (30) In the ferroelectric memory apparatus which makes a storage cell ferroelectric thin film 
capacity pmched by the electrode of a couple Polarization of the 1st pulse which has the voltage Ve 
larger than the anti-voltage Vc of the aforementioned ferroelectric thin film is impressed and 
changed into the 1st polarization status of the two status of spontaneous polarization (polarization) 
Next, the domain which impresses the 2nd pulse which has the voltage Vw with a parvus absolute 
value, and has polarization of the 1st aforementioned orientation from Ve of reversed polarity in the 
aforementioned applied voltage Ve, the method which remembers an information to be the 1st 
aforementioned orientation in the state of partial polarization which the domain which has the 2nd 
polarization of an opposite direction mixed - setting - the aforementioned ferroelectric memory cell 
- and The memory cell for reference consists of a simple matrix by the electrode of the couple which 
goes direct mostly, the memory cell matte of the whole chip It is the ferroelectric memoiy apparams 
characterized by being constituted per one lump's record called one or more sectors, arranging at 

:T^rn:z[~i^r''' ^^'"^"'^^ ^ ^^'^ ^-"'"^ - ^^-^ °f --^^ 

[0173] (31) A ferroelectric memory apparatus given in the aforementioned (30) term characterized 
by for the writing of the aforementioned ferroelectric memoiy cell and the memory cell for reference 
rmiA^hn^Ji^' P.^'-fo^^g it *e aforementioned ferroelectric memory apparatus 

lU 1 74] (32) It is a ferroelectric memory apparatus given in the aforementioned (30) term 
charactenzed by the ability of read^jut in the aforementioned sector to carry out random access in 
the aforementioned ferroelectric memory apparatus. 

[0175] (33) A ferroelectric memory apparatus given in the aforementioned (30) term further 
characterized by being a nonvolatile memory chip with two or more sectors and sector control 
cuxuits mto 1 chip m the aforementioned ferroelectric memory apparatus 

[01 76] (34) A ferroelectric memory apparatus given in the aforementioned (3 1 ) term characterized 
by having a memory cell matte, X selection sense circuit, Y selection sense circuit, at least one 
a^au^ ^ ''""''"'^ ^^''^ ^® aforementioned ferroelectric memory 

[0177] (35) the above - a ferroelectric - a memory apparatus - setting - a plurality - a chip - a 

Ime -- I/O - a circuit - a control circuit - an output terminal - having - a desorption - being 

possible - a memory apparatus - for example, - memory - a card - it is - things - the 

characteristic feature - ** - carrying out - the above - (- 33 -) - a term - (- 34 -) - a term 

mflor-,^^® " ^ ■" ^ publication - a ferroelectric - a memory apparatus - 

[0178] Therefore, according to the aforementioned (30) term or the (35) terms, the smallest unit of 

memory is sector-ized and it considers as the unit of a deletion and writing in it 

[0179] Therefore, the un-destroying nature at the time of non-interfering writing and writing is 

guaranteed. =6 

[0180] (36) the above - a ferroelectric - a memory apparatus - setting - a plurality - a sector - 
containing - a block ~ constituting - having -****.. one - a chip - a plurality - a block - 
constituting - having had - things - the characteristic feature - ** - carrying out - the above - (- 
30 -)- a term ~ a publication ~ a ferroelectric ~ a memory apparatus . 

(37) the above - a ferroelectric - a memory apparatus - setting - the above - a block - a unit ~ an 
information - a batch - a deletion - carrying out - having - each - a sector - a unit - an 
information - writmg - carrying out - an information - read-out - random access ~ canying out - 
having - things - the characteristic feature - ** - carrying out - the above - (- 36 -) - a term - a 
publication ~ a ferroelectric - a memory apparatus . 

[0181] (38) the above - a ferroelectric - a memory apparatus - setting - the above - a block - a 
unit - an information - a batch - a deletion - carrying out - having - each - a sector - a unit - an 
mtormation - writing - carrying out - an information ~ read-out - a batch - read-out - carrying 
out - havmg -- things ~ the characteristic feature ~ ** - carrying out - the above - (- 36 ~) - a 
term - a publication - a ferroelectric - a memory apparatus . 

[0182] Therefore, according to the aforementioned (36) term or the (38) terms, the smallest unit of a 
m qTt-u S";a"«st unit of writing of memory is sector-ized, and an information is read 

[0183] Therefore, the un-destroymg nature at the time of non-interfering writing and writing is 
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[0184] (39) In the aforementioned ferroelectric memory apparatus, consist of two or more X 
selection c.rcu.tr.es and Y selection circuitries, a memory cell mat e, a pulse genera oTld a sense 
ampler and.msert the aforementioned sense ampHf.er. It is a ferroelectric memory ap^atus Jf^^^ 
m any 1 temi of the aforementioned (30) term characterized by arranging Y selection ciJ^uitrt .nH . 
one'r " H^T «y--^trically, and each sector of X^elecrn'c^-cuUrJ b^^^^^^ 

roT85^(4m ti^^tboT. "Tr^'V """^^ independently, and (36) teTms. ' 

0185] (40) the above - a ferroelectric - a memoiy apparatus - setting - a plurality - a chip - a 
Ime -- I/O - a circuit - a control circuit - an output terminal - having - a desorpt^^n - be i^. 
possible - a memory apparatus - for example, - memory - a card - it is - things - the 
characteristic feature - ** - carrying out - the above - (- 37 -) - a term - or -- (- 39 -) - a term 
-some -one -a term -a publication- a ferroelectric -an )-atenn 
[0186] Therefore, according to the aforementioned (39) ****** (40) term it consider.; th^ nn.> 

Ae section - memory - management - a function - I/O - a circuit - havLg had - a desSr " 
bemg possible - a memory apparatus - for example, - memory - a card - k is - things " 
characteristic feature - ** - carrying out - the above - (- 37 -) - a term - or (^Q ^ I . 
-some -one -a term -a publication -an ^ - or - (- 39 -) - a term 

f ^ ^^^^ f"^ ^^r^ " ^ -- a memory apparatus - setting - the above - memorv - 

management - a function - memory - circles - a block - or - a sector - a unit - a storaee Sll 

Tah^rTf^ "f f^"^ information) - a keyword - an information - having - things 

mf90mTth T V" r '"^^"^ 41 --) -- a term ^ ^ 

S ^ ^.f^'^^^ '^^^'^ -- ^ ^^^ory apparatus - setting - the above - a control 

circuit - MPU - constitutmg - having - **** - memory - circles - a block - or - a sector a 
unit - a storage cell - receiving - an information - a deletion - writing - read-out - a Wtion 

"fo^Sn" r ' " \'T'u- ' ^ '^^^^^^^ ^^'^'^'^ informat"^) -Tke "ord "' 

mformation - havmg had - things - the characteristic feature - ** - carrying out - the above - (- 

[0191] Therefore, according to the aforementioned (41) term or the (43) terms a directnrv man»c*.c . 

luiyij iherefore, mass memory becomes usable simply 

^-^^^ a storage cell for the ferroelectric thin film capacity pinched by the electrode of a 
^o^iSt?^^ f ^P^^^^^^ changes into tiie 1st po Jization stSs of t^e 

^^L i! v' f ^P°"S"^T P°l^^^^tion (polarization) polarization of the 1st pulse which hT±c 
d^^y IK^^" the anti-voltage Vc of the aforementioned ferroelectric thin film SfL 
domain which impresses the 2nd pulse which has the voltage Vw with a parvus absXe vdue ^d 
has polarization of the 1st aforementioned orientation from Ve of reversed^^L^rb the ' ^ 

^?oZCto be^thllstT^'^ f«--'-tric memory apparatus which remembers an 

mtormation to be the 1 st aforementioned orientation in the state of partial polarization which the 
ItTnT. wh h 2nd polarization of an opposite direction mixed The memory section and the 

anterma which are carried m one chip or two or more chips, a tuning circuit. The memory aDMraSis 
r^tr''''%°'"H ''T'' ' '''^""^^ "^^"'^ ^ oscillator circuit, L modXIn cStid 

ex^nl J f^T' ""f T^"^^"' ' ''^^ "^^"^ ^hi^^ ^ desorption is possible'for 

mi^^ A ""^""^^ apparatus characterized by being a memory card 

nir.,-} u^u ""T*"^ apparatus given in the aforementioned (44) term which has the 

aZl TTf ^^'^ ^'^'"S' P°^^^' ^"'^ »^ characterized by being Sie memory 

r^Sr^^wav: t^^^^^^^ the aforementioned ferroelectric me^mo^lpparatur'^ 

Seen! ^^f l> ^ " ^ ^ apparatus - setting - the above - an antenna - 

except - a site --one - a chip - carrying - a Hertzian wave - an information - a signal - 
exchanging - a desorption - being possible - a memory apparatus - it is - things - the 
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characteristic feature - ** - carrying out - the above — (~ 44 -) - ****** .. (.. 45 g __ 
some - one - a term - a publication — a ferroelectric - a memory apparatus 
[0196] (47) A ferroelectric memory apparatus given in any 1 term of the aforementioned (44) 
****** (45) term characterized by carrying the aforementioned antenna on the aforementioned 1 
chip in the aforementioned ferroelectric memory apparatus. 

[0197] (48) It is a ferroelectric memory apparatus given in any 1 term of the aforementioned (44) 
term characterized by the aforementioned Hertzian wave being the memory apparatus which is a 
millimeter wave from microwave, and in which a desorption is possible, for example, a memory 
card, in the aforementioned ferroelectric memory apparatus, and (45) ****** (47) term. 
[0 1 98] therefore -- according to the aforementioned (44) tenn or (48) terms -- this method of a 
ferroelectric -- a low battery -- and low power and mass memory are possible, and it tears and 
appears m the application in which a lot of data communication is possible through radio This 
advantage can be pulled out by using a Hertzian wave (RF) circuit. 

[0199] Therefore, the data carrier in which a lot of data communication is possible through radio 
becomes possible. 

[0200] (49) A ferroelectric memory apparatus given in the aforementioned (44) term characterized 
by being the memory card which can be exchanged through radio about data peculiar to an individual 
to the computer which was able to prepare RF antenna containing a signal strange recovery circuit, 
and the microwave antenna in the aforementioned ferroelectric memory apparatus. 
[0201] (50) A ferroelectric memory apparatus given in the aforementioned (49) term which reads an 
mdividual reference number in the aforementioned memory card which can be exchanged through • 
radio m the aforementioned ferroelectric memory apparatus, and is characterized by the thing which 
carries out an environmental setup automatically, and which can be carried out at a computer. 
[0202] Therefore, according to the aforementioned (49) ****** (50) term, a lot of data 
communication and extensive memory by the Hertzian wave (RP) are the the best for the individual 
data card of a computer, the hard disk for individuals -- the time - the former -- having been difficult 
-- although ~ this technique -- using - since ~ being possible ~ becoming . 
[0203] Therefore, any computers become usable just like the machine only for themselves with an 
individual database. 

[0204] (51) A ferroelectric memory apparatus given in the aforementioned (44) term characterized 
by bemg the memory card which can be exchanged through radio about data peculiar to an individual 
to the system containing the computer for mount and navigation system which control the power- 
door-lock function carried in an automobile in which RF antenna containing a signal strange 
recovery circuit and the microwave antenna were prepared in the aforementioned ferroelectric 
memory apparatus, and a run. 

[0205] Therefore, according to the aforementioned (5 1 ) term, a lot of data communication and 
extensive memory by the Hertzian wave (RF) are the the best for the individual data card of an 
automobile. Since possession of conventionally difficult ID, a security, and exclusive data uses this 
technique by mass data and CPU, it becomes possible. 

[0206] Therefore, since possession of ID, a security, and exclusive data uses this technique it 
becomes possible. ' 

[0207] (52) A ferroelectric memory apparatus given in the aforementioned (44) term characterized 
by bemg the memory card which can be exchanged through radio about data peculiar to an individual 
to the system containing the power-door-lock function and ID recognition equipment which 
discriminates the operator carried in the aforementioned automobile in which RF antenna containing 
a signal strange recovery circuit and the microwave antenna (58) were prepared in the 
aforementioned ferroelectric memory apparatus, and position recognition equipment. 
[0208] Therefore, according to the aforementioned (52) term, a lot of data communication and 
extensive memory by the Hertzian wave (RF) are the the best for the individual ID data card of a 
security system. Since possession of conventionally difficult ID, a security, and exclusive data uses 
this technique by mass data and CPU, it becomes possible. 

[0209] Therefore, since possession of ID, a security, and exclusive data uses this technique, it 
becomes possible. 

[0210] (53) A ferroelectric memory apparatus given in the aforementioned (44) term characterized 
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aforementioned (56) term characterized by being formed around the field where the aforementioned 
memory cell is arranged in the aforementioned ferroelectric memory apparatus. 
[0220] (58) It is the ferroelectric memory apparatus indicated by any 1 term of the aforementioned 
(56) term characterized by the 3rd electrode which newly prepared the aforementioned up electrode 
and the lower electrode in the aforementioned ferroelectric memory apparatus connecting with the 
device of a circumference circuit, and (57) terms. 

[0221] Therefore, according to the aforementioned (55) term or the (58) terms, by this technique, the 
configuration and process after an actual creation of this memory are shown, and an easy 
configuration, a loose manipulation rule, and few mask number of sheets can realize memory. 
[0222] (59) It has the memory cell of the ferroelectric thin film pinched by the electrode of a couple. 
Polarization of the 1st pulse which has the voltage Ve larger than the anti- voltage Vc of the 
aforementioned ferroelectric thin film is impressed and changed into the 1st polarization status of the 
two status of spontaneous polarization (polarization). 
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hl^m. -r^;io*>. DRAM. SRA 

M, EPROM, EEPROW: y 3 -yi^j-^^t Vmtl^ 

[0003] -eUT. -7/Wf-;<r ^Ttnyt'i-^'i: 

M,m2 iz-$im&n.mmxh ^.ms iz%miyxcr, 

50 m^j(^VX'hit\'^':>fz, X'omii.mxziyj-^^h^j: 
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[0004] z-h.izmih?<=^u^m.t Lx . mK^f. 

USP4. 873. 664 (S.SheffLeld Eaton Jr. , C 
olorado Springs. CO)^=M^$i^TV^i, J: 3^3i^m 

( 0 0 0 .5 ] c: cDmmi^?( ^ V coms&^ms i i>z^ 
■r. 

C O 0 0 6 3 'J-fe^L-S 0 1 l*lc7)^f^^f*:^M^g 3 

0 2 t^X-t y f->-:?'-«^t'S) 0 , F E T 3 0 3 C J; •) F 

K7-O-304, ri^-h^-^ V3 0 5, t'vN^-f^ 
3 08ttg^$ix, ^com^mUi, -tyxTi^r 3 0 

[0007] C:c75fllfig-C'«. ^yXT>y3 0 7**S i 

t ic:*^#:^ ^ U C7) D R A M F L A S H ^ ^: y i: PIS 

[0 0 08] ClixtcMLT, USPS, 060. 191 

^zm^-^tLX\'^^yjmi. m3 2i,z^-txoi,z. mm 

mtm 3 1 3 T-mMv hV-y:^ :^mki^ 0 . K^^tB L 
K ri5]K3 14, 315 T'fi4^Jfi-ri.*-5eT-*) 

C 0 0 0 9 ] CIO J: -5 ^MMv h U iJ' XTliBfeSix/'v: 

iz-?tix, miR-i^/i^cox^miy^mmmnmy-i yi>zi$^ 

'^■$tiS>imiK-^Mzl,±v a.y'2t^WM^ixX Lto, 
TOO 1 0] -?-C:T', ±ieUSP5. 0 6 0, 1 9 1T' 

vaXsamiR'tMzmu^tihXoJL^Lx. 

ti, Va/3<7)fl:ffT~r^^ltl3«OEpJDCi'55S^§ix 

(00 1 1] ^fc, USPS, 140, 548 (C.J. B 
rennan ) X'{i , 5$t^m#:i*ltcSra«#il i; ^^ttMJ^cOW 
liifi^^ LX.m3 3<r)Xo =5r^»-«ff#ttS-f^^ 

#;t . %(r>m&X'm ^ 320 co^mt iL<^ms.X' 

«^3i^/i3 2 1 cr,i{mx\ hh^nMS.V t hmT«om 

SO^-fl. t . " 1 " ^ffit'ti. 3 2 2^7)^», " 0 " «e 
®T'I4, 3 2 3<r>^M.<r>2mm%(>tl, ^(^X' " I" 
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"0" ip\m'rht\'-yoh(r)X'hi>. m-^x. 9^&^ 
■^-rizm^m Lmitctht^^ i^<r>x'h^ . 

(00 12] 

%(^mm^± tT, 03 l\.z^Lfzm'llSHz^\<'>X. 
10 Si-rVS'^x, -^^it)*?, X-^ vf-Vi^'a^-^FE 

(0 0.13] S/tll3 2{C^^L/::*.M-7hU vi7Xi»fiS; 

S®«(c*tf ■!. ^?>aESr ft*6^ LT V A . 
( 0 0 1 4 ] 03 3(cii^L;^c§i^-fk^<^ffl-r-i>:^^ 

is;^ajtB#(c*50Ti>. s/N.^<|«.^ttiL&^T^ 

20, t3oi:-r-l.tM^ii5LmJEVbS:, S,^5gJScr>±^3;S: 

(0015] ^zx-^wm. tf fgiosa^^ • ^te lb* 

[0016] 

(iifflS-|5f?i^-r^:^ci^<7)^S] *%BJ(4±l5Se^^3t)j)c 

i-^fzi>bi,z. iMc7)mmi>zj: K>mn^fifzimmiiimm 
30 cog^^^® {-^m) <7i^mizx*)'tmitm-rhiim'^ 

K5Sl^miSM<7)fitlEJ±v c J; 0 1>^^ v^^EV e Sr^ff 

m 1 . frtef51g-fe;Wc1ffl56PiD«ff V e fc {4it 

$S«%a^^fflom20>'NVL'X^EPjn-r-5>fcis^«o|l2coaffi , 
^ t , Hyieifi1t-fe;uic MIEmEV e i 0 ^tMfiT|5]ffi/j- 

40 S:E|]Jp-r.|.?^wi6e5m3cOilg^i:, mfiem 1 7^^^ 3 <7)4g 
^cOV^-ri^*-^:StK-r•S.^l^?53l«?X•^ -y^^Sfc, mT 

-f •y^#S^^LTtf8t$fL|.«®fflSS2:^LT!llli 

0 mmmy s —t/uz^m-t^miim i j^^^ 3 (^^vi^ 

xm^t |5l^cO/^V^X^t■^A^6^^0§i^-g.»4 J^M^6co 
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[0017] i:j±(r>x a ^j:m!S.cr>0imsmmmi^^'f: 

iz. BtiieaiJnmJSVe ttti£®140«SVwSr*-^?,IK 

^•^yi. fj|eigio^ri*it{i:ffi:^riS](^sS2<?):J^ffiSr* 

#BS,-te;HcJ: |)Jt^f5r;^!il Lii^iUmThh. Z.ZX\ 
*#Mf SHSSt coHM^^iULim^-^h 

[0018] 

tmm<z'o\^xnWi\.z%%m-h. 

[0019] ^-r. El 1 Tmm^ ar#M LT . *?6B^tC 

[0020] 02 (a) ts^-ti^t-, \m.^t. 

yi- 1 <r>>sm±. -^-hmmmmzwk^fihmi^c^m 
[ 0 0 2 1 ] i a tz!Bi)S§ix/c3Si^««=^ ^ u mm 

tctJV^T, 02(b) ^-rft-ttcJ:-g.T-^#3i^^i'2a 

[00 22] vicosfiism^t^ * u^StfOT-'-^^a^^s. 
■(/T-:^mtiii:<^mmii, &:^miz^iiimAi)^mmLtz 

1f«aT6-2 254 5-^, !|tlP.¥7-9 9 9 2^i:|5)« 
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[0023] ^^ofllfK^::i3v^•r. t-rm^^^-<fi^xve 

iK-ti-f?>^tl,zX'JiiB^tiX^^fzr-i^^ L , 
-eo^t^y-fe/UHcMLT, ^1 (Tr6]# ) :fe-ft]tci)-ffi 
ISSl$ix/c^]^ffi^ "O" cot*. 

[0024] Z1X\ »Ji^^ffl^^V^XVw c^mififi. M 

®^*-ri.^ffi*t«T'fcl,. CcOlfe^.^ "1" kL. m 

2(c) Uco^^tli, "0" ^mt "1" 

^^-ft:-r-§)t)i73-?:-a«svi. "i" t "o" xn, -tfo 
r;^^^.«c7)il*>'S> '0, "1 " ^^^2r Cs I , " 0 " 

PMCsO t-tht, Cso>CsiT-?)0. (Cso 

-Csi ) /Cs(iti^2o%mMxhhWkm%i-x\^h. 

20 [0025] ^LTi2!2 ( b ) ic^^-flfSffi Lffl/N'/UXV 
[0026] ^«K;^ttl L^NVl^X Vr OEpjDtJ: 0 . 1 

X 1 o»o~i X 1 o^mm&coimm^^z^^^Lif^ 

i.m^^ ■ m^hLii'mzx-yx. w(cie?'j$ti-i>±« 

1 Oi7);.< ^: U -feyWC^ § #|iiE-7 h y -y X^jfiO^ ^ U 

[0027] f^oT, ■ ifuttl Ll^mzi: 

[0028] 3^iS««s«m- g^^^ffi^^^ 

40 hhcr)X'htHinX'%iB:\'^. '<u7'7.ti^ VW&^^-t 
•|)Pb(Zr,Ti)03, (Pb.La) (Zr,T 

1 ) 03 , PbT iOa , BaTiOs Se^fJ> 
■5., S;t®^^-ft-^!t^3-C-S,oTt^V\ gajttf . S r B i 

2 Ta2 Og . SrBi2 Nb2 Os . SrBi4 Ti 
4 Oil, SrBiz (Ta. Nb)2 Os , Bi4 Ti 

X>'^••y ^.y yj?"?*, MOC VD-S^Tt^B^X-fc 

■I.. ^^cmff«±. mm<r)mm^mz^h^xx^-^}y 
50 [ 0 0 2 9 ] 01 . m 1 ^ssjg® t LT (ntmms. 
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tzmiiTyy' 1 7 tcji'jf m^»?r^ i s t^umt^y ^- lo 

[ 0 0 3 0 ] H 3 ^#BS LT , miiz^ Lfz^mm.iifi^ 

[ 0 0 3 1 ] 113 ( a ) {i. V h ij -y xmzm^(D;< 

> 2 0 ig$ix?tm*6v h 'J >v 97^<7)m^^^^ ^: 'J 

c 0 0 3 2 1 z.<r>mmw^ =t '}^mzm 3 ( b ) i^s^ 20 

t-«JE V e & EPiD-r ^ i: tC i 0 . 'ie^$ti.T V^-l. -T- 

C 0 0 3 3 ] EI3 ( c ) (i, I5]«t;. x-^^ii^cT):/,- 
&t-SiBB-r'?.^cy)O0T'*)i.. ir-:?»ji;^{i, 1/3 

iglfijS&fflv^T, E13 (c) tc^-rj:^^:X7^ vffo 
MtR-fe /UcOlg 1 <73^-( y 1 9 tC{i«:llVw5r60jDL . # 

jMJK-t/uco^ico^'f y 1 9{c{i«iEi/'3Vw^epap 
L . iLo Y 7 -f y|¥c^lR-b:/^^c 0 V . ^m^-^iv 2 / 
3Vwc7)iiE^EnjD-ri>«tc. ^z'r-^m^hT^^t^wm. 

iGb i tix-mm-fkLTt. T-^J'Sii^^^B^ic-k/i^*^' 

[0 0 34] , 123 (e) T-:$'KaiL}£$-|5i 

^yi 9 a.\:X^\-<r)W.\(^=yA>\9\i. tgtl!i$iaTv-> 
I. . * :A>:®*R-r- ^ 7 y<7)m 2 co^ y 2 0 aUiJ-h^O 
m2<7)7-< y2 0(i, ffi:fi$:/XTV^?.i.fOi:-r-l>. 
[0035] C:iOB§, §ltR7-'-:?^-f y<73lS2c7)7-< y 
2 0 a{i. im.y^^ -yf-etcJ; O^-s^mte^iX, ilfsffl 40 

o^»8*^'^iljry7-7tc®^$ix^. c:c:x\ «li>r 
y r 7 « , miiXti<^^mifi^ $ ^lt v % /-^ 46{s®ig 
«b(cJ;-7T, A:>]'f yf-yyx*i "O" \.zW^^K. 
W^H'r-^ =7 -i yoyw. 2(^^-fy20a <nWdL\i¥^W. L 

^SS!)f)l<7)ai!)Ty7*7<7)^. ai:>5Vou tli:;^^:'; 
•fe/USiCs t'jSjl^fiCr COttX-^th, ^-oX. 
Vout =- (Ca /Cr ) • Vr 

CICIT' "0" t " 1 " *t^.T'{iVc 0, Vc I t LX 50 
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Vci=- (Csi/Ct ) • Vt 

VcO = - (CsO/Cr ) • Vr 

^o«T^rii3 (f ) .loiiTii, m^^vm 
[0036] <xi=. m4i<z7f^^j:oi,z. mscomMTy 

T 1 0 cry-:fj(r>Ki:mm^Z :m2l>Z7skLfi. SI 1 <^iHi) 

fi!i:fr<50A:^4ffitcm2<5Diiiijryr i imfy^-'^iv i 
[0037] ^<mmzi,^. m^f^isjr>%mt. -v 

$r«Sffti:LX. Vco<Vref <Vci«0)iit^^ j; ei:5rV 
tef o^O. Vref A^'C iOKHC'Sr J: 0 

S— b/H iSrSJR^^. /?>Jx<i\ .^fi8t§»l 80 
^f3lW*5riE51fc-^i5-ti:XtjWf, ^S— b/H 1(7)® 

Vr^[5lti:t-ix{f, 
imi] 

C,o-Afs»C",„ 
re( Id iO 

Af,„ - [C.B+ (C,i-C,o) /2] C,-,o 

[0038 ] C:ix{4, y^—^JPcomm^^'iV-^Jl^cT) 
(Csi-Cso) /2C5ofS:^#<-ri.¥S:».i*-ri.. 
ti-H'. 1 ;umni7)-tr;UX*^ia\ (Csi-Cso)/C 
3 0*^'2 0%<7JB§, (Csi-Cso) /2Cso{il 0%X'S> 

1. 1 /imD<5D-lr;WC5^^5LXV^|>, 
[0039] Z<r>^li, fe;K7)T-:f Sji;^«4 
^fi:)^v\ ^^c07-VNM;^^^)S;Xi4, l/5co;^7'■y>'^• 
?rfflV^-2,c0X\ ffl>PtM'2:JaX«Jg(45tA6X^t'->. l/^m 
rn-fe;^X'0. 0 l//mi:$ixXfcO, lA£mD<7)®a 
X-Cl <7) jDlffi>KeO<f # « 2 %X'^) 0 . jDl^<7)tf 

(^j-p^ tck •& y xvr-xy<7)iST{4 1/5 tf-m-^ti 

[0 040] l;Jtm□^0-fe;^S:fflV^X, 16M 

b i t^^ ^m-mm^nmtfiu. 2i(X(r>?i.<r) 
-^X'^tm.x'mmzm.^x'th. -t^h-h. mos-^>'n- 

m(DT^mm^xh7^rmzmxL. ^(^m. pzt 

S i 'yj,-yMzm^^tU-^:r'yU7.tT/l'^immz:m 
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[004 1] ZCDtzl^. tj!*<7)DRAM<^«K, 

2 ii-^ 3 mcOTt^ y 'J 3 yy'a-^xcOtii-mit ^ ^ , 1 

[0042) tfz^tmmcr>j>(^v -fe/ui, mo s h 

[0043] i <^mz ^m.m.mit^ tifz^mm 
mmco^ ^ V ssti . 1 m coMumm. (i s ^ d >yu 

-yU) T'fc. 1 2 8Mb i t co:t^SI114;K^ U^^nltgi: 20 

5 12Mbit COT^m^it^ ^: U <7)mMt^^t^t^h . 

[0044] ^mtmmxu . w^ico^ ^ u mfS.comi^z 

[0045] 05tC{i. Hlr^LTt:^^ U-fe/U2-fflV^T, 

U-b;UV-y h 2 ItC. XjStR[lISg2 2, YjMiKlHlS& 30 
2 3. -fe>'X[I|gS2 4, fe/U2 5, x-^ 

• • atbLfflcO>'N";L'X%±tHlS§2 5 , X- 

[ 0 0 4 6 ] JJJlc: . |g 2 ^Jfi^ffiO^^BE^^^mf*:^ 

^ v^m.iiX:/^(Dm9)]iTmi-z-^^^xim-t^ . 
[0047] 06 cji, ^2mtmm<^Mnm.Wy^ ^ y 

mmi. f^immmbm\:,x'h'o . s^^'l.J^^=-^v^T 

ijjB^-r-s.. mmLfzmimtmmi>z}oi-f^-^y^-^Tyr 40 

l{i:IW«NT'J)S. diO^, ^^:y-fe;H feyU 

[0048] f?iJ^(S\ n—t/Ul 1 ^-S-tf;^* y-fe/1^ 
V -y h r 2 offlS L , C ^> r ^^^t^S^^cK?|J-ri^tf , -TO 

o#;t x>f -y i -5 T , ^^^j-^e*)^^«B^-r I. c: t ifix-^ 
n.mmm.i-w:^-ttt:tbizm^^(>ixhij^x'ihi>, ^ 50 
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iz, TUt±m<^)-^mLrcm.mx'mm-i>fc>^. mtx- 

[0049] 3ts:|IMm^tCffl>'^l.^l^i*P< ^ U -fe/U 

mzxo. 't<7>±^. T^xhy-!ymmx'mth,fz^ 

[00 50] ^Lxmeiz^-tm^z. mm^msat:^ 
^i>msTyy'3 7<7) ( + ) xfim9Mzm2<n^^ y 

(Yy-ly) ^MiR-t^fzibcDYmiK^-^ -y^S 2£^ 
?Si^m*;^^y-fe;UTV'^ Wi. mio^-f v.(X7-< 
^m^AO ^.t^^m^rth. mmryy 37 (r> (-) a 

fimWAmi!!».^1xh , ^LXmsTyy3 7(D\!i1imi 

mmTyy'\o<ryx-f]^<r>-i^t,ztm.^ti. -ecoi&aifc 
{i. m)ryy'3'7mtnmf<zm^ii^ixh. mmryy 

.47. YStRX-^ ^^-4 2. 5ii^m#:^^ y-fe/lr-TL' 

^ . XiltRX^ •yf-4 9. ^N-;l^X3%^[£lS^4 0 b//t#^ 
$ixTV^I., *7t:, mi^O^ffi^^ V3 3 

113 7 (nm^zki^ mmm^mmw^m-mm.^tih . m 

2(^mM^^ y4 3t^'^Jl^X%±^4 2 bc0^t#M^ 

^■<)VX%±^4 2«15]— T-J>-:>T 
[005 1 ] Zcr)Xo^j:mm^:^^')'ziVi:m^X^ 

y ^Btcffi^ \.tznm:^wm\i , s is 5 

[ 0 0 5 2 ] j^iitc. msmmmm^o^mmmmnmi^^ 
^v'^miixvii^mmyf'mz'^^^XMm-ti. 
[0 0 5 31 07frcii. m3mmmtLx. f^imtm 
mximLfzT-^m&^mta f^mzmfs. $ titz^m 

( y h ) ^-^v h y -y ^ 

m 2 mmmi^mfS. t nmx-h 0 , ifzm3 jbsm 5 

[0054 ] ^iO;^^ y-fe;l'-7-y h 2 1 (i, 

*i t, ±mmmy-! yi9tT^mmy^ y2otX' 

SS2 4 . #Mffl^S— fe;U2 8 . f^'i • • SgitJ L 
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[00 55] milY 'MiRm^ 2 3 ^i. r-^ISarilt^L 

BSffl -Ir ;U 2 8 ^I/V NVU^^^rSfe^ 2 7 Si $ I. . Ztl 
ic J; o T. x- 7 -f y<73^^<7)^ ^: U 1t^Srf5t.?>^tti-r» 

[00 561 <!K<,zmst,zi,i^miimmi>ztii<-fhmcr)mfS. lo 
■tyxm^2 4. mMmys.—kju2 s , • sa^^ 

lScOY«®7'f >'(7)'?-ix^ti.tc-fe>'Xr>'r24, #BS 

[00 57] mzm4mmmmt LX(r>^mmsm^ 
[ 0 0 5 s ] 09 ( a ) wi, wr^LfzmimmmT 

m 2 mmmmc^mis. tmrnT^K), ^mmi^m. it. 

±a5«^5 >f V 1 9 i: Tgi5«® 7 'f >- 2 0 t -C-«fK$ 
ir. XMtRtgS82 2. YJStf?lHlgS2 3, Hr>'^.|I]S§2 

4 , #BSfflr 5 — fe;W2 8 . T^-^J-M* ■ • i?!tt! 
Lffl<7)yNVU^^|DlS&2 6, 2 7 T«fi!t$ix-C . 30 
[00 59] ^^•J-fe/l'V-yh2 1|^0-r-^ '. 
5r— I) /cVx?)— S W*^ 5 0a, 5 0 b 

;^ ^ 'J -feyU-? ^y I- 2 1 t Xatf?[H]8& 2 2 . Y®JI^BS§ 2 

[0060] ^tmmi±. m9 ( b > (cts-t i 3 

t W^.y 5 -'^)V 28 1 iOPaltC YJMtKS W 2 3 $riS(t> 

-yx. mmcommy^ yiza^Lx. i'o<7^-^zyx^x'm 40 

1 V-y h*i6 4 K BcTJVnM h^t^«0*|^{±, X^^ yS: 

5 1 2:^t'tht.. 1 2 8*:fclO(7)-fe>'Xr>'7*f1t 

[006 1] mzmsmmmmt LX(7)nwmmm 
5 mmmm(7)my^mmmm'^ t 2 ^Mff^©. tmt 

T'$) D , a 1 0 ( a ) fi^r L , m 1 

<7)04 iz9^ Lfzm^tmmcr)mfS.xh 0 , ei 1 0 ( b ) 
a, me Ltzm^t:<-xt tfc^mmx-h 1. . * 50 
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Jo V %T {i . HI ^Mff^^-C-ti^ ^ 'J -b /H 

^5— feyn 7 2:m^ icf^fS-Lx ^^i>fzi!b. m2mmm 
mcriik-^tnwdz. fe/n 7 ^-t-tf;^ ^ y -tyuv 

DRAM^T'fieffl$il^iffOjILt'-y h7-f yfi^Ut 

mc"). ^miimmx'\i. mmwMi<zxhm.^\^L(r) 

[0062]|2110 (b) (C7St-«tC. IIIIJT>'r 7 CO 

x-nmi>z^iWk<rmm'm.wmmm-s. i a*--if ii^tt^ , 

^i^^>o5Si^mflsSM^Sl a{i. SvHcii:3c-ri>Hl 

m@ (xms^-^ vi 9 ) t^2mM {YmMv^y2 
0 ) T1*;^, miifivh g -v 9 xmm.^rLi, . Yw&'y^ 

a.^miTyy'7<nKf]mz^m.^fih. mhT 

yy 1 7 oA::bPJtciiaito;^ ^ u -fe:;n b 1 1 fflco:?" 

S-HryU 1 btCjgggStL^, 

[00631 dClT', HS&eD^WJQ^SS 1 , 5 2ti, 

ti, ^yxm%2 4-i:^^^yxMz. IMMMl^h 

±Mmm5 3-bmwmzmm^tih , :i:ix±Mm&i 
9 1 5 3 (j^ra^o s yv^mmr yyini^Kx 
±g|5fl;@5 3a. Mit^-rmmy^ y 1 3 tii 

;H 1 a , lib iiMMy^ y 1 S^W&y^ y53h 
U^gcOlD^^COV'.T, 010 (d) . ( e) 

^mm.Lxmm-ti,. -fe^-^^^oq&iaio-feyn b(5oi^t±i 

-fe;H bcOl^t±JB#{i^'5— fe/H 1 barfilffl-T'l) J: oic 
mffi^ >- 1 t ^ XI 3 i5 J;l>'^- 5 — feyUl 1 

a, 1 1 bc7)Sffitctg^$ix|)^N°;L'X^[5]g&2r$iJffl)-r 

[0 0 64] mitmrnryy'i i,z^m^tihmMy ^ y 
1 9i:iiti)r>'n 7(ctfg!?ii^mffi7^ y5 2t,zm 
m^tifzi$^ s.-mnmi^mmi i a, 1 1 hcomtimt 
X'h'yxh0:\^z(r>^'^i±m}6^^mam&5 1,52 

*^'P] 1 1 =5: 0 . -b >'^. r yT<D%.^ifm 1 1 ^j:hcOX\ 
^Ty.rizmiotLX'^m'^cr)^ S >'^>'|pl-i:'5r 

[0065] mzmemmmmt Lxcoim^mmm 

mmmmt m tx-h 0 . ^(r>^mmx'h ■& . ' ' 
.[ 0 0 6 6 ] 12 1 1 i.z\,i'me%tmmj^^mw^:^'^^) 

<i, -feyXlIlSS6 3^:^^t:^ YM*K[IISI6 2a, 6 2 

b. $<^tC;<^:»J-fe;UV y h6 0a. 6 0 b *^iSft4>iX 



> 
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•i>. ME^^ili-tevUVy h 6 0 a. 60bfc{4, XMiR 
Esse 1 a, 6 1 bAilSft-o^t. X, YM^^mzli. 

X . -fe yxiElS 6 3 t:^A.-zn^mz^ ^ g -fe/Uv -y h 
6 0 a, 6 0b*iiea$ilTV^I>. CliT^J: 0 ^^SfigtCfc 

[00 67] mzmimmmmt Lx<7)4mmmmnm 
[00 68] m 2c{i:, mimmmm^^toma^ 

3n^fe^^T^ YStRlH]S§6 2al , 6 2bl-62a 
n , 6 2bn , §^>tC. ^tl^'tl?< 'J -tJU^ ••/ h6 0 
al , 6 0bl— 6 0an, 6 0 bn Ai'lSft'^siX^ . M 
lE^^rU-fe/PV-y h 6 0 al ~6 0an, 6 0bl— 6 
Obn iril, ^timxStRIUS^e 1 a. 6' 1 b 7!)^fStt 

[00 6 9] ^mmmu. mm'^i-ziimsmmmmi^ 

{4, -b:>'XlHiS#6 3 a~6 3 n^m^X\ YS*f?llIgS6 
2al , 6 2bl ~6 2an , 6 2 bn 3 2 i; ^: 'J -fe 
;U-7-/h6 0al , 6 0bl~~6 0an, 6 0 bn 

immzmfS.^tifzm!^m-&.^mmy^ . 
[ 0 0 7. 0 ] EI 1 3 (cs^-ri«^{4 s m 7 mmpsco^m 

mX'h 0 . «ffi7 19a, 19b {± Y:fe-l6lO«Bt* 

{it'^tzt-fkUTfeO. k/H lal — 1 la 

n , 1 1 bl ~1 1 bn i:,Yj3m<7)mf&M-iiLX'^^^tL 

x^-^h. 

[00713 mzm 1 4 ^#BS tX . m 8^*{5ffmfc L 

{±iL<^:fr5t{4, 113 (a) (c) fcp--r-*s. 

[0072] -K\Hzm.-^^h~)Pico±^'. TSPttffiCJ; 

hv -y ^ ;^^zmis.$ti^mnmi^^'t'j Lziii^x , 
1 (0^m^tmizmMi^mm.wmmMmEv c xr)h± 

V^HilV e i^f^m 1 ^0>'^V^;^ (f^'^ffl^NVl-X ) I: 
<7)V e J; 0'h$V%S^^$r^omJEVw?::ti-|>l^2cO 

[0073] ^■mmmi-i. m 4 f - -y r 
\iixhx>tm(mm^m.'m^^irixii*) . z.<r>^'?^ 



8) #gg¥9-9l97 0 

1 4 

- 6 6 tcti . ::i'-^< t 1 OJ.:/.±(7)#Bgffl;< * U -fe/U 
[0 0 74] ^/tdl 4tC*3V^T, 

y 5 — fe;p^<7)r- 5' »a=^{4-b i7 ^ #{aT— S L T ^f 

-:>TiJ:V\ -fe:7^7_6 6l*l<50-r-^iSaiL(i:, ^^r/ 

^^-66i;^:^':7 -$iJW[h18§ 6 7 a:^ Lfc^jflgtt^ 

10 [0075 ] t.fzm \ 3\.Zw.-tm^Z^ ^-t^ i^-40l,Z 
<i:^^ U h 2 1 i: , xmiRm%2 1 i: . YMtK 

[liS§2 3i:, -fe>';^|llff§2 4i:, ^-^< t i> 1 oor S 
— b/U 2 8 i: , mmisim 26 1 X-msS. LXhJiV\ 
[0076] ^h^zmie iZ^.-tmi>Z, ;^ ^: U -y 
H ^-^t^^m^TDf- .y 8 t I /0[ElS&6 

9 i:$iJfflIiniS&7 0 i:^'ha5i:^OI±!A:'3^'S^c*^oai:»J«^ 

9 mtmm tLx <r,nmmmsmnm.i^^ ^: u mma x x/ 

[0077] iOX^'J^aJi. r-^'iO»Ji^tMffi 
L*^T-3:^i'i«, H3 (a)*-<^ (c) tm--X'h'0. 

[00 78] m 7i,zts\.^x. mWL<D-^^^-eei^ 

tf , fu -y ^7 7 2TltRS;$ixTl3 0 . 1 ^-y T^^m^O 
yo-y^?7 2T"1ffiJ<;§ixl. . 
[0079] if^yn -y ^ 7 2 {i:7'o -y i7m{a-c-SM 
*I1]S87 3 tcJ: =S-lr ^ 6 emiiT 

30 ;^SixT^f*>ixTt J;v\ ^;t7'o-y^ 7 2{i:7'D7^ 
m{S[T'-SM*IIIK7 3\,ZX #-lri?^ 

-6 6mf4T-»a;^S:itv\ Hgai L(4iBiittc-iSM^ai 

[0080] 1 8.^#Bg t T . n 1 0 mtmmt 
LX(^4mm^mm^i>^^=tommit5Xtf^^(7)mir}7m 

^z'y\,^xmm-t^, 

[008 1 ] zc7)^^v'^mu: ^-^iom^hPi-tm^ 
Lco-h^\i. mimmmtnmx'h'o. ^<rMmm 
B.mmm^'^.-^^tLx^'^h, 

40 [ 0 0 8 2 ] USHfi^ 1tifi7)XiMfKIIlff«2 2 

.i:-feyxii]g§<7)<ltgr-^tfYSlRlIli^7 5i:. ^5— t 
2 8 5- •i-tr;< ^ 'J -fe A, ■& ^ "^r !J ■fe/l'X U r 7 4 
i: , ^;UXf&5felll8S 6 5 k T'^SiS; $ til> . 1 ^ -y r * 

aya -v 9 mer^-b ^ ^ . xs^mg^ 2 2 tiJ^a 

-C\ YStR0£S7 5{±JiiLTV^^. tfz. mk(^^-y 
rtAx^'f vest I/.OlHl8S6 5k©]«»illSS.7 0i: 

[0083] 1 9 &#Bs tT. m 1 1 mmmt 

50 LT<0^^8!t^^l^^*P<^:'Jij|gt5J;I/'e<^SEi&:&v£ 



1 5 

tmtHLi'^^limt. mS (a)*'f> (c).i:lRl^T- 

[0084] ^^mmmma. i^-vyso±(,z:>i^vu 

8 1 }:^^:'J-7:7v-i^-^>h^tg8 2 t I/OEIS&SB 
[0 08 5] fiiie^^ y -7 h^tg 8 2 ti. >< 

^ u ia5 8 1 rt<7)feitffl«{2: ro -y $ tzii-^z ^ ^-mfic 

[00 86] <j:tcii2o$-#HguT, mi 2mm^mb 

mttiL^miT^ii, 113 ( a ) *^ii> ( c ) tmmx'h 
[0087] svuci:3e-r^-Mco±ai. rasmffitcj: 

1 co^mm^iz-mumnmi^mm<^^m&'^ c j; •) t:^ 

1= V ^mJEEV e i:^-t^m 1 cT)^ \VW;2. ( Jl^ffly WU^ ) ^ 
(:7)V e J; V^^ej^fa2^^^olSVw2:^■r^^2^0 

[0088] immmfrmmt. i ^ vv^tc}.tw^ 

IH1S&8 6, 1^&I11SS8 7. fIlffllHlSS8 8, ^jSlH]S#9 

1 . ^wmn9 0 , wmns. 9T'^^w^is$ix?t 

mm^^mm-f^ tzn^comzimo i±i-r€s^i£ifiS9 
Ty7-i-s5m\-<r>miLi i^'vT±.i,zfm^-^fzum 

[0089] t rcAa^kr vr:^^■i■tf i f- yy-it Ltz 

[0090] tfc*iii©i^®f ti, mmi-r^ ^xDm^ 

[009 1] ^mmmit, mmi>^wm^immi^t 

«a^;^^ffiL. S*«i;JoxT, tm^tMo 
iuzm^M/j:\'^mmt: h-ox\^h. ■t^j:hh.- f\-mm 



(9) #^^9-9 1970 

1 6 

^a*«*-ft: $ ft. mm&ti^Kt: <kc'>x. -mimit l , 
■h-^-om^. mmjitmt-b-htitzztx'hh. ztix-^ 

*^T. m.mzJ:hm&i:^tz^j:^K ±mA^'-iP^^O 
>f h*»<b2 SeM^*-?-^ htc5.ii. >Itl<b(i:, $)t5k9>?.r: 
, [009 2] <?:(C112 1 (a) , ( b ) S:#e!SLT . ^ 

1 smsmmt Lxco^mmmsmmi^^'tvi&m.tox 
10 figti, ^ 1 2mmmm?:^-:^t Lf.ii>cr,x-h o . -f- 

> com^ i: Ktti t & d , 0 3 ( a ) A- 4. 
[0093] :^mmmi>i. m l 2^fe?g®tcS^L/^;>< 

20 V>. 

[00 94] 02 1 (b)<:7)7n-^-v-h5:#Bgt 

[0095] ^^-^ a2iSflcOStg3b^-i«i.#tt htxfz^y 
b'a.-;?<;0H<ric:*J^-t'2) C^t-vTS 1 ) . nyfi- 

^mX'^^')il-Y9%f^hm^^fih I D^-t&ifKf 

0 (;^x'yrs2) . \ x>^^^zm^% . :3:xh°A-^ 

4. tc^ ^ y ^ - H 9 8 J: 0 ffl Ate M-r ^ W$g 0 
(Xx.y7°S4) .^l^i7)<^tc|X0 (XT^ yT 
30 S 5 ) . -e <30^m*^T<=0f*iC . fvTt^iiAffi^gS: ^ ^ y 
;<7- K 9 8 ( XT' -y TS 6 ) , — ^cOXSS:*^ 

[0096] ^mm^Mi. ^tmnMm-^mmm\,z 
^A-yrAi^-Bitgfc^s. c?iji.tf, ^^yx?-h'c7)S 

4(i:4M>'N-f Vt)^i^2 5 6MAM htcS-l^. ^iX''o<i. 
r? >'h'ji.-:5'«iiAV-f-\'UX7>— HtfO:i-XS-)»^^ 
hZ.>:.t^mx-hh. 

[0097] »:t:ll2 2 ^#BSLT . ^ 1 4|llifeff^®h 
tCOUTI^HS-r^. ClcO^^ry^gcOtgfiStli, SI 2^ 

50- -:5'^o»3=;^th^^^iL^^T^*■5«^, las <a)*>/i, 



« 



(10) 
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(c ) tmmx'h^. ■ 

[0098] ^mmmii, mmzmmttz. ktq 

■y^' 1 0 1 , 10 2, i-t'ir-lys 

yvX-fA 1 0 3mi>zim^WMm^^-^tsRFTy7- 

[00 9 9] ^Oi/^'.T'i^fi, mTMLTtJ; ^^-?<t 'J;^ 

- F 9 8 imm-t h "SMMif ^mmzm^ < , g 

ffiSTieWL, FTo-y^' 10 1£0)«|^, :^t'^^'->-^y 

[ 0 1'o 0 ] ^mtmmt^zMi. iSMS.. -mmm^. 
was^ji^. nmm^^v, -mmmziintx. imm 

[0101] <Ji:t;|12 3 2:#MLr , ^ 1 S^Jfiff^St 

-:7«0«ji;^^h^aiU$:fra:^^{i. 113 (a)*»ii> 

( c ) t IlI^T* ■& . 

[0102] ^mmma. ^mcDv^r^zmmLfz.- gu 

o -x ^ ^ffi 1 0 4 , I Dfgi^^S 10 5. fiKBiii^a 
1 0emzm^mMM\siS&^^t£RFTy7-i-'^-?^ 9 
qMT y x-t- 5 8 r ^ t , mKW^<r>^~'? 
0 flX 0 ^fg^^ * 'J ^ - F 9 8 T'$) -I. , 

[0103] i^'mmmz^fyxt. ^yjis^tTirtt^o 

[0104] }j:tci2i2 4 immtx . m 1 e^jfeff^st 

t-5i,^TiM-ri>. c<7)^^ u^a<7)^iBg«i, mi 2m 
mmmiztm Ltz^^v:^- f ^m^^f^ i><7)x$> k) . r 

-^<7)»3i;^i:l5!i±!L^^T3:^st{i, 123 (a) 

( c ) tm^x'hh. 

[0 10 5] iMx-^^s (it()fi#- ^i^aiL^ 

M) 1 0 7tcif|gL^^, fi-^^fIII5lllS&&-ttfRFr>' 
^ nacT 1 0 8 S-^" t , «A!^*Ox 

- 2- mj^T-^ 0 US D ■sifg^^ ^ U t:? - F 9 8 T'J, ^ , 

c 0 1 0 6 ] *:^5(:{i?si^«f4:^fflv^T, fsms, ;S3S 

vft'i, a^S^fii^V, ffi3SiS^tiiL, l«mmt;JD;iT, 



1 s 



ztLX'Wibx. ^mzx^mminfc'k^K :kmm 

^4(^4^1^-^-^ F*-^2 5 6MyNM hl,zRJii. CfL<b 

H'^mx'h^. 

[0107] }xi,zm2 5 &#BSLT. m 1 immmt 
LXff^immmmn%w^ * u ^a±5 j:z/'^^iEt!):^}£ 
tcov ^TSi0H-t -S) . c u ^m.(r>mmi . m 1 2 ^ 

-:!^coms<^tmiiiLi'i7oyj^it. las (a) 
ic) tmmx'fy^. 

[ 0 1 0 8 ] E12 5 tc^-r^^ 'J ^aji, mmm'ri^ 
t\ ^r'-A^a, mmT-^^^i osizmmttz. m 

1 1 OSriliWt, ilA«*i7)f-'-^^^jg^-C'^i5IX0 

"BIfg^;^^:y;i7-F9 ST-^>I), d U ^t? - F 9 

20 T§ I. , J; , *||]Wi5Jf ®fc cl: , mi^ t^cH 1 5 

[0109] }xi,zm26^^mi-x.. mi ammmt 
LX(D^mm^immi^?( ^ v mmt^xx/^i^mmyom 
iz-^^^xm.m-ti>. z(7)?(=evmm(7)mm±. mi 2m 
mmmi<-xt Lfz{,(7)X'h^ . T-^co9^?^tm 
tiiLino:fj^i.i. 113 (a) ;(>^<b (c) tmmx'h 

[0110] lf->yr^7t{iaiaof--x7"*^<i,^^, V 

30 Ji^mm^ ti^^'eo ^81 t. mm^m 89 mm 
^mm^nxz/mm®^^^hir-(^-\^i 12. yt^ 
mmmi 1 ixitfig^ix^. sji^^tg^^^uisa, 

t ;c {i';^ ^ y - F 9 8 T'^^ . 
[0111] mraL/^IIMffMtci5V^r(i, m^tCckO 

fflfi&^T'-' T V ^t:tiK :^mtmm^A'^ v^- f 9 s 

3tefcJ:OT-^c7)»ji;^, miULi'^T^h^X'h 
0. BuML/cmi 5^S615'li:l«It?a^*^'#<i>fL|., 

c 0 1 1 2 1 mzm2 7 ^mmtx. m 1 9mmmmt 

Lx^immmmnnw^'tvmwiixx/^conmijm 

i:fStilL^^To:^r5t:(i, 123 ( a ) ( c ) tPl^T- 
[0113] K^Azm^-th-M<7)±.3, Ta5«ffi(cj: 

1 (^»m^mizmi?Mmmi^mm<ntAm!±v c j; d ^ a 
maLxa^mt, mz. mss.m^^^ q ta, mmt 

50 (r>VeX*)^h^\,^^^m^:^MZVvf^^■thm2<7) 



( 

1 9 

[ 0 1 r 4 ] S 2 7 ti, ±®*><bl.f.:;^ ^ 'J h 

2 1 tmmmi%i i soia^isH^^r^-r. */cii2 s 

( a ) 7^^ ( c ) ti, iO;^ ^ U -b-'Uv •/ h 2 1 SrJgfig 

[0 1 1 5 ] ^if^m^M* . ^h^-Yr«^t Lxm 

hv^y°mmt Lxmm.$tihT^nm^^ y2o tx- 

[0 116] ZCDmii-?hV •y9^^'t^J'^z)U'?-y h2 

lijK '>'j:jym^mi 2 1 ^-^tsmmco^mzmis.^ 

[0117] ^ii6mL7t^NM K 7>'i>';^^^M 

O S h 7 Xv-'^ ^12 4 S:-^tf^fls« P S G^B 

P S G^cO/N' y i^'s- >- 3 1 2 2 ^ L , 

mimi2i^:^ti\ mm. PSG^BPSG^O^n- 

■y i/'s-i/ 3 1 2 2 co^mizymmmy ^y2o. 
mnm»mmi 2 5 . ±^mmy^ y 1 9cr>m^zmmm 

[0 1 1 8] ciciT. ±, Titffi^^>{i. ii^, mm 

mm. :^^-<'y9vy^'ms. -?y^-hciyxj^-y^mm 

^^•77 ^ K^^fX.y^yiJ'-^a, ^^>'X-y^l^i/^ 

a, Ti- y X -y ^ yy^m. . y s u y ^isa 
m^m-^<r>x f ym^iij*. -y ^ u y ^'^m p c v 

zrLhi,zm^^tiii,<^x-^j:<. mmizmmx-t^ix 
mmx'htii£B:^K tfzmmmi. pzt, plz. 
T. B immt-^'m^tm^^. m±miz^mmi2 

[01 19] dot*. X 1 2 4 t±T^m 

li^'fyig, 2 0?l:^t, Pia^tc^fcliSiJ^lc:, vi 

[0 120] tfc. ^^^mmi>zt5\,^x . mm^maz 
<r)^^^)-7h'} y-px-? y h (ommcrtmrnzmss. Lxh 

[0121] mzm29immLx, w.2Qmmm.t 

tcov^TiftBj-ri.. co^tujisoif^ti, »i 2* 



11) !^ra¥9-9l97 0 

2 0 

tmmi'^-y-t LX. ■r-^^0»)i^tiSillL'2r^T^ 

HIS ( a ) >6-^> ( c ) t ll^T*>S . 
[0 1 2 2 ] 112 9 ( a ) (i, * 'J -tryU"? -y h 2 1 fc 
ISffligg&l 1 5<r)^Wmi^z:7r<t . t.fzm2 9(b). 

(c) ^irnkJ-mzmmwrn-^TT^-t. iiT« 

l*!«*|.=fflV ^^^^m^V Y 'J -y ;^<7jp< :& U -fe/l^V -y b 2 

l*^JBfi£$itl..tcO.T$)-i.. 

[O123]029 (b) tcS^-r J: 5 ^f-mmLfz 

10 r^7^7'xAW7.t^:l)VNM--K-7 h^yi^'y-.^^MO 

s h ^y^-'x:? 12 4 ^'tts^mwMUi.i'Z p s g^b 

P S Gm<r>J-^ '•/ a y^ 1 2 2 ^ Xf&m L . t-V^ 

x<Dim.mb^m-t^=iyiS':p h*-/us:?eiSL/im 
mimm&mz. m^^Kcm^^i 2 8SrfML. v i a 

*-;U$:^i^J^fi£t, ^<7)±l;lTgB«®7-f y20, 3$ 

ismfiMi 2 5\ ±gi3«ffi5^ y 1 9<r>\mzmm- 
mmx'jiw 

20 [0124] tfzmmm^'^mm^i'^ts^^mm 
a^T -y ^ /uft#3yiii^a*-'*^#:««±i^ r^'rrr 

[0125] ^smmi'ZXfiif, u -bMz hyy 

'jx^'^n-ox^-^^j:^-^^. ^mi^i-:yy'i:-^mzmmx- 
^h.mm. 3 2t'-yh<7^^^mmmT9T^y' 

.m'¥-t,zwmL. tfz^'^'JtrmmLX. li--yy-7^a 

y-^mwL-^^ttch, ^tz^'^mm^'ttj'fi^i'ivm 
s-««L.T, i^'yr<r)immw:n%±'§^ . m^mM. 
1 mtmmt LTc':)im«S3if^€*;<^ 'J i^afciiA' 

[0126] -^miWMWiZii^^X . ;^ ^: D -fe^H^it; h v 
y=JX-^t:^-:,X\^^j:U^. m^-7V')-y9XXim.^ 

m'y^y2otTmm&y^yi 9<mifmmx'^h. 

(0127] ^mmM^zXixit. 'J -fe/H^ltc h 7 

y>'-x^&-t-t>6rt^^- ¥®*^'yr&^5fA(cf$ffl-t'§ 
40 mL\f. 3 2 b'^y h<7)4':^iy!ilI[Hlii§S:r :7-r -f 7'« 
^^i:LXJ^B£U- i^c^^rU-fe^l-SrllJltT. l^-y7- 
^ rj y A%M"5:ig t -1. . i ^^mmn-^tj'f'J 
9)vm^m^mw:^T9T-^ym=f-}iLxm^L.. trz 
^'t'j'^jvimmbx. i^'y7'<7)ie**^a#^^^ 

[0128] trz:¥mmm''ZXix<,t, ^v^Jniyi—yi- 
X-mfyXWf^tc^'^'J-b^m^it'^m.tKch. -IZX'. 1 
ij7Qy(75jai;w-/i/T~r^, c:«oj|)}ft}g^T'(±, 4« 
igtSCCioT, 5 1 2Mb i t7t)^(^j2Gb i toO^SH 




[0129] i:xtcr>mmmi,zm':s^^xmmtfcti^. * 



[0 1301 (1) Si4Cil:3c-r-i.^l ■ Il2i7)fl:ffi 

c i: 0 v^mffiV e i^-thm 1 cO> nVWX ^ EpjD t 
T^^® HiiieEPJD^EV e t iimmit<^v e J: 

iemi«o:^r[«ni:{i3S:^[S]c^|g2«#®5r*-rs Y:<-<y 

^.ix/ci:bf5:^''5 -3iij§i:{*:jiM^*i: « mMmmn^m 
mryy't . mmmi^" i-mnmi^mmM&i,ztm$ 

[0131] ( 2 ) Btf!e5$f^m^ ^ 'J ^atcfcv ^ 

mmmmm=^\,z\mmmy^A -/^^iiLT. mi 

^Sr^fi!t-r-S.^lcO>NVU;^^:tStc^iBSSix. Jt!K:5^S 

j-^)vx%^mzmm.^ti^^timmt-r^mz ( i ) 

[01323 ( 2 ) ■ mimm,w:>^ ^ u ^act^i. ^ 
X. mtmm.wwm^m.m^'^mm.-^L. %mmm.w 
m^^^m^\>z\,±mm:^^ >yf-^atx. 'm\cr>m:k 

:7.i±m-h^icr)jvvx^±mz^^^ix. 
-mmmmmmm(>zmwim^^ -y^^iitr, ^2<^ 
m^m^-^ivx. m2(r)mTh^m^vvx. m2<7:>m\hLm 

J ^IVX ^ m 2 NVUX^ifltCtiMS >! t 

[01333 ( 3 ) miieSfii^fitc;^ ^ U ^atzfcv ^ 

BuiS^'5~te;K7)B^a, ^lcO:^l^i:gB:^^'-®« 

U-b/Uc7)M«J:0;^i'i'^*&t#St-ri.Haie ( 1 ) IBig 
[0134] ( 4 ) friB3Sfl§«#:^^ y 
m&tmi(r>-H\i^cr)^m.<r)]t<r>8/i o*>^>2/i o<^ 
( 1 ) im<nm%%w^ * u ^s. 
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[0135] ( 5 ) milSS^f^Sf*^ ^ ^atctii, ^ 

Tb^i^tt'S^ i: iw^t^imi ( 1 ) Tmif (2)m<r> 

[0 1 363 ( 6 ) luie3SfSmi*;^^ U^atcfcv^ 

10 JtJilRl— 0 . llrie»2colilMT>7'co-:^r(7) 

oju r:^t.i-z\,m~%mzm.^^tih:it ^w^t-r 
^mfte ( 1 ) iST^^ ( 3 ) 3icov^-m*n3acfsi$c7)^ 

[0137] tS-oT. Mie ( 1 ) P)S ( 6 ) iltciix 
tf, S^ffi (tW-fii) £020<75:l^®iOa*>comii7):Ji-® 

«®iCHtrK3g|««*fSMOfii1Sffiv c J: D t,:^^ v^mff 

y Gi^^i>'m\<^j-^ivxi3^m^Lx^mL, }X 

|yieepjD«jEVei;»ij£IH4^0«ffiVw€-^6-r^^ 

20 2«^>'Nvt'X 1 4 ^en^n L . mtiw. i <^Uf^(oj^^i^-t 

v^iii LmETM^Hi-r^-^Ji^iit A C/C *vJn$ 
^.^Mzi:hifdm:^\^L-h^'i!tWX'hh, Z^X\ /h 
30 ^fc-tyx^^X\ Zcr,n^m<^:k^M:<=eV-¥^mb 

^h.)i^L^m.?f■■^i>^tfz^yxWi^x\ »§5i;^B#o#^ 

[0138] ( 7 ) Hiifesst^*^^ y ^atciivi 

T , miie^ 1 commm r ynzmm. $ a i> mmi^mm 
^mi. mmx'hizt^mmt-r^mis. ( i ) mzti 
40 iii«o3Sfs«*^^ y^a, 

(0 1 393 ( 8 ) mmmmii^^^'t y siaict^v^ 

■y^xmitxhh^t^^mt-thm^ ( i ) Jitcie® 
c7)3$i^m;<^ y^a. 

[0140] ( 9 ) frte3t^«*^ ^ y ^atc*>v ^ 

T . miieM 1 <7)ssc«^-r^ 7 ^ yjMiR[EiS2 1 , mis 
50 y^ymis{m^i'^Lxtm^tih^-<i'^x%^^ti%^ 



(13) 



1 97 0 
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10 14 1] (10) mmmmt^^ ^ u ^at^fc v •> 
( 7 ) mRx/ ( 8 ) m(7)^^-ttii}^ 1 3at=fe«!o5si^m 

[0142] (11) tiiimnmi^^ ^ U^Ktct3V-> 

<*:viW!K^«i^^-r-fci.^t^^i:f -stele ( 1) 3S 

[0143] (12) Hyl2^i^«#:^ ^: USBicfcv^ 
T, B?IBII20^i?5«#:^l^^»i7)«^i:Hin5^2(7)|| 



bi'^mt^hmil ( 1 ) 



( 7 ) iITb^ ( 1 1 ) IR 



[0 144] (13) mi^mmi^^'evmmizi5\'^ 
(11) ]a«ov%-m*n«tcfe«jio5Sis« 

'3S1M.. 

[0145] (14) mmmnmi^^ ^ u ^atcisv ^ 

mm ( 1 ) ( 7 ) iBjbs (13) Jac^>v^-ri^*nIB 
[0146] (15) mi^m^i^^^vmmzi5\,^ 

X . frlB^2 (DM^y -^yt mrl£^ i'<7)>NVu;^i%^^<7) 
Bttie ( 1 ) ( 7 ) mTbm (14 ) ^w^-m*- us 

[0147] (16) B?)ie5gtl?fl:#:^ * U ^Bt::*3 V ^ 
X . 1 NVU;^^^§§ t lufB^ 2 C0> NVP^^;t#5 

*^'|pI^T'$>|.^i: Ssuie ( 1 ) ( 7 ) ^ 

JbM ( 1 5) 3B<?)V^-m*n3SfciBS5iOgS^f^j^^:U 

sia.. 

[ 0 1 4 8 ] ^-oT. Buta ( 7 ) mnm ( 1 6 ) ist^j: 

ixtf, h V -y ^Xcr,^MzrSi-mmm<^-bfl'i 

[ 0 1 4 9 ] J: oT. ^mzmm!.T/^-^^-ymiX' 

^^Lx%m-ti>. 
c 0 1 5 0 ] (17) mtmrnmi^^ ^ u mmzii\,\ 
X. S/btc. 'J-fe;U-7.y , mic^w.^y^ yi>z 

^Nvuj^^sii:. ■tyxTyy'bm2<7)m.my^ yi^zm 

m^tifc^^icD-m^-^ -y^t, mriBmico^Nvu^^^gf 

(0151] (18) mimmw^ ^ n ^actji^ 



• X. ^^<^imt2<^m.mv-i y<r)^ti^tii,z-^yxry 
®i:i-i>miB ( 1 7 ) mz%m<n>^mn.w><^')^m., 

[0152] Ij^o-C. miie ( 1 7 ) IlJbtX (18) iMtC 

T - ^ w^mmmmm y s — b/p^^e^ij § . r- 

[0 153] J:-oT, :^*^x-:^'ar-;Slj!^ii-rci: 
10 • [ 0 1 5 4 ] (19) mrl2?ii^m;>f ^ 'J gatfe(- ^ 

T. mim2cr,mmy-i y^zt^m^tifcM(^)-tsy.-( -y 

tff^i^oi t ^■^mt-r^mni a?) miz$m>mm 
«^*^^u^a, 

[0155] (20) miz^mmt^^ ^ u mmizifi v 

LT, ■^tL^'tii,z-^zyxTyy\ mmm^Ji-t<7)JVu;z. 

^^tmm^rLfz^ tiri^mt-rhmMS. ( 1 7 ) 

20 [0156] ^o-C , HiJiB ( 1 9 ) mJbX/' (20) rfC 
LXim^X^th. 

[0 157] J:oT. ^^-f h^&mco±Acr,r-'-^i— 
S.m^iii-tZti}^^mt^^^,^tfz-tyx\si^<7)y'<i?- 

ymMfiMmt^j:h. 

[0158] (21) mtmmmi^:>( ^ u ^atcfc ^ 
T. ^i^iz. msimicomMTy7'iztm^rii>mi<^ 
30 m&y^yt. 'm2mW}Tyyi,zm^^-^fihm2comM. 

ir-r^Mie ( 1 ) iifciBai03fil^m>^ 'J^S, 

[0159] (22) mrie3$f^«#:^^ 'J^atctsvv 

yt. miim2miryy'i,zmm,^tih^2cr)W&y-( 
y^z^ti^'ixm^^tLfcy^t^j-tfi'^mgwmm.cowLi^i^ 
m tx'h^ z t t -r^-BuiB (21) mzim<r)^u 

40 (23) miimnmw^ ^ u ^ac js> ^x . Buiam 1 
(r>m)ryy\,zw^^fii,mi(r)mMy^ yt , bHIBi^ 

2msTyyi,zWM^ti^m2<nnMy-! y<r,^fi^'ix 

f>ztm^tifz^-^-mnmw^m.cr>mm txhhz t 
r t -r •!> Mie ( 2 1 ) mziimcom^mwi^ ^ u ^' 
a. 

[0160] (24) wm^mmw^ ^ y mmzi5\^ 

X. Buieill«0^»)T>'7-i:tg^$ixS|ll(7)mS5-f 

LB#(c, m^2miTyyf,zwm^ixi>m2<r>mMy 

50 >{ctg^§ixy;:r5 -5£m^f!|s§fi2-ffl>.^TmiSS;^i^ 
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^aiLSr'lto ^ t ^!ffmi:-r?.miifi (21) ^St^tBSSc?) 
[0161) (25) B?ie5SI^«#:>< ^ 'J ISgtctSV ^ 

mimi(^m«}T>yi,zmm^ti^mi<7)mmy-( 

xsrffML, mBm2^mT>y't,zmm^tihm2c7)m 
m.y,^ ytw.A(^mMy^y^±. <<mmi:Lxmt7\- 

y •y^^x&ffMLTv^^^.b^ttafr-I.Hyifi (2 1) 

m^zum<rm^w>>' ^ u ga. 
[0162] (26) mjfe?sfsm;^ y ^atct3v% 
T, mmyi-^mmwm&\i. micommy^yta 
imnLt:^3<7)m&t<D^^,tvx^x.hti. mar 

i-mnmi^^mi. m2<r>mMy^ ytm^mfLtz 

le ( 2 1 ) ■mi<ztm(r)^mm^^^um.m. 

[ 0 1 6 3 ] «eo-C. «Ite ( 2 1 ) iRT^tX ( 2 6 ) JStC 

Xtai. 2ocom^-? 1- y V 9 Xcr)Ki:ti^z><.=^^J ^iVt 
#5S^^ 'J-fe/Uzr-f^B^t. ib^-T'&CtCiO- loco 
■b ^'X Ulii&T- 2 fg£0-b;U^M^JlJ-\i: I. . 
[ 0 1 6 4 ] J: . 7^'-^l*^**^'|5l tT'$).|./>:^. 
^^i^z^yxryycntmifiX'^^ t^-o^ ^y:^Tyy' 

[0 1 651 (27) mt^mmff-^ ^ u ^atcisv^ 
D ^)V'7 vVtf •^li'X^^mi t->^y^ryy't xm^ 

( 1 ) m^ztm<r)mmw>^=^')mm.. 

[0166) m-oX. mU (27) m\.zXix\i. ^ ^: U 
[0 16 7] J:-dT. t'-y h^^S:5«c#<IX.|.C:i:**^ 

[0168] (28) msjsmmM^ ^ y ^Sictiv^ 

Sr^iSfc-ti-Btris (27) 5aiciaii5co5ti^f*c^ ^: y 

[0 16 9] (2 9) lutesM^m^^ y^sicfc'v^ 

X. »lc7)^^ y-b/Pi:, miO:?''^— fe/PJoJ;lA'^2 

■ :iti'm.t-rhm^ (28) 3Stcidtg<7)§si^«f*^:£ 
y^a. 

[0170] t^oT, BUie ( 2 8 ) (29) iflC 
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( 0 1 7 1 ] i'^r. f'y vmis.^±if. «(««g-(k^{4 

[0 172] (30) -^(rmM.^zX'Oim^fifzi-^ 

fcV^T, (t^^li) <7)2O(7)tt®<7)d*.i0»l<7) 

fl;BE V e ^r-r m 1 nvl-;^ 2- epjo Lx^flg l . j^i: 

10 , mrieEp jD«ff Vet {43l!ffitt<7) V e J: 0 ^ V ^Jft;^ 
(aSrW-^«EVwSr^'-ri.lg2cO^>VUy:.^MnL. mi 

»ico:fi-f6]<7)^ffi5r^-r^ K^-f yt , Mieig 1 

^'7r'rtmms.\,zx 'miO^tm ^ d ^ v %t lui e 
^i^m^ ^ y -t/ujo it/. #gsffl^ ^ u -fe/i-dqjsTi 
^f■r■l.-J^<^«®^c J: i. . h y -y ^xx-m^^ix 

Xio'O. i--y y°±W(^^ ^ y -b/l^^ •yh\,i, 1 oIiJ.±c7) 
-fe ^ if - 1 D?«-iXl. lA i: ^cOlBlf ^fiTlSjjg ^tixa 

20 -feyl-A^iag^ix, C:<7);<^:y-fe;n^{i— MLTM***^ 

[0173] (31) Byiessfsm^iis^ ^ y ^aic^ov^ 

Wit^ mm {3 0) ii(cist8<7)3M5§«*^^ yi^a. 
[0174] (32) mimmw^ ^ y satcfc v ^ 

# I. i t ^if^at -r-i. Buie'( 3 0 ) m<,zim<mm%w 
^*y^s, 

30 [0175] (33) itife?sism^ ^ y ^ac^u 

^h^Z. l-f--yri*lfc«^0-fei?^-t-fe:?i5'-Sil 
fflHslS^^^ t^c^^^tt^ ^: y^ -y TT$) l> i i: ^!t#ia 

t-thmn (30) iitcE«^o5^i^ii^^^ y^a. 
[ 0 1 7 .6 ] (34) Huiessi^m^ ^ y ^aiifc v ^ 

X. ^-fe^ :?-t;(4;<^:y-lr;L'V-y XiMJK-fe y;^lHl 
YjMfK-feVxmSS, ^^^r< i: lO(7):5''5_^;;^^ 

&i;;$W(iifi«$:^-ri. i t i'imt-fmii ( 3 1 ) i| 
iztm^^w^mti^^'^ y^a. 

[0177] (35) mtl^mni*^:^ ^ V ^StCfc*- ^ 
40- T, mc0^-yri:^-^;x5^>-t I /OlUfi^ i:$iJ14PlHlgS 

^^y^-HT-j>^ch&mt-r^Hi)i5 ( 33) la. 
(34) m<7)\<^rtiA^ 1 «{cfeaio54ijim^^: yg 
a. 

[0178] ^^x. MiB ( 3 0 ) mns (35)mi>z 

X til,t\ ^ ^ y (7?S/Jn#{2 ^ -fe ^? — ft LT -f-iO^** 
(0 1 79 ] ioT. n^-i^<r)9^&^. 9^ihi^^<^ 

50 [0 180] (3 6) mimnmi¥><'tvmmzi5\^ 
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t-ti>mii {3 0) mizim<^mn'mt¥^'&v^m. 
(37) mumnm.-^^^ u ^m.i>zii ^ -^x . mayo 

cos § ii^ ar^f V \ ffi-#<7)Kai Lti ^ > r^'' -A T ^ -fe x g 
tih^b ^mi: -r i. Huie (36) Jatclfi«054ii§«f=|J 

[0181] (38) wiMi^m^i^^ ^ 'J^at:*5V^ 

[ 0 1 8 2 ] fj^oT. Huie ( 3 6 ) JST^S ( 3 8 ) JltC 
[0 183] J;-?T. m^&^^<7) 

[0184] (39) mtmrnmu^^ ^ o mmi^zti^^ 

X. m^eo. xm^^^t. YM^m^k. ^^U-feyU 20 

miiiLLXWM^tlhZt^Wm.b^hmm (30) li 

^ttx ( 3 6 ) JScov^-rti.*^ 1 mztmcommi^^ ^ v 

[ 0 1 8 5 ] ( 4 0 ) mmmnmi^^ ^ u ^stc*5v ^ 
X, m^cTii- -yy-t^-^x^^ yt ixomi^tmmm^ 

^o^-vx'hhztz:msit-rhmti (37) mn^ 
(39) 3S<ov -i-f ix*» 1 miztm<^^mm.i^^ * u ^ 
a. 

[ 0 1 8 6 1 i^^T, late ( 3 9 ) JSTbtX ( 4 0 ) 

X. m^s^^<r>miiLtTh. 

[ 0 1 8 7 ] J: oT , t'-y h^>KS:±(f . iS^fg-fLS-Ji: 

[0 188] (4 1) BtrE?Si^m^^';^*(;*3V^ 40 
T. lf--yrC^^UgPi:^^:'Jv:T— v^^V-h^fgi: 

;<^U;<7-H-C'$)|,^fc&^^mi:-ri>Byie (37) JSP) 
S ( 3 9 ) m<7)\>^rixi)^ 1 JStcie®c03Sfll«#:;< ^: 'J ^ 

a. 

[0189] (42) fjie3Sfj?m*^ ^ V mmizio^y 

D'xi?i7t{±-fe:^^'-m{a<7)ie'lt-byKC^tUT, tffScO 
x-f W^' h'J (#a!l1tfS) ^=^5— V-h'1f^$r*-ri,i 50 
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t^^t-thma (4 1) JltiS«503^l^mxt'J 

[0190] (43) mBimnmi^y( ^ u v ^ 
X . mmmmmi , m p u xm^^ tixii<o. ^ u 

U^<7)yxj 'y::^ttzii-k:i:^l$'-M^{iL<Dsm-tMzM-t^ 

mfiT'T ^ 1/^ h u ( stftWfg) ^^-7- )^w?fi^* 
L/ici t ar^f^is-r-i. Mid (40) mi>ztm<^mmi^ 

[0191] ^-oX. lute ( 4 1 ) IfJbM (43) Tit; 

C 0 1 9 2 ] i -5 T , i^mA<^J< ^ *Wt=fieffl^tg 
[0193] (44) -McomMizX <omn^tifz^^ 

m9.immmmt:Mm-*^/\^i^L. H>rieieitHr;u*^. g 

( ) CO 2'Ocr)ms^cr> o *><7)^ 1 (r>j^mm&l,Z 
mIie5Sf^mi*fiMcoK«EV c J; 0 v^mJEV e ^ 

wr^&^i o>'v^;^2renjDLT:j^ffiL-. <^(c. MieepjD 
V w & ^r-r S lg 2 co^ NVi^x ^ EP Jn t . mfiem l(r)-^^<^ 

m2cr>'^mt:^-rh i^^-t-yttm^Ltzm-^'^m^ 

ry'ri-. UMiHiss, ^^^m, miraiHiss, ^sinis^, 

xh^z t ^n^mt-thmmw^ ^ u ^a , 
[0 194] (4 5) mriesii^m^^ u^atcisvv 

is.-th^^^^L. mm'^jmtc^'tvmm.xhi'Zh^ 
^mt-r^mii (44 ) mzimcommwj<'tvm 
a. 

[0195] (46) mM^mmi^^ ^ U ^a(Cio V > 
T, miaT>'r^m!-^^{a&lf--yTlc*ft!iL, 

«)I.C:i:$:!^«Si:-t-S.B(rie (44) mJbl/ ( 4 5 ) m^D 

[0 1961 (47) mMmtmi^^ ^ y saic^ov^ 
WLt-rhmm (44) JSTbi;^ (4 5) Ji<ov^-rix*nJi 
[0 197] (4 8) mmmmi^:^'tvmmi,zi5\''^ 

^ 'J /^c h ;c if ;>< ^: U - h" f $) 1. C i: 5r !t#^ 

t-r-sfiie ( 4 4 ) II. (45) mnw (47) ja(7)v> 
•rix*> 1 mi,zMmco^mm.i^^ ^^vrnm. 
[0 198] ^Mo-c, frie (4.4 ) mjb^(48) mz 

Xixil. mn.i¥(^^1j^iiiSMS.X'i)^r>^m.:f:. iz^ 
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Hg^j5i5ffl(c$t^-c^T-$)-?.. (RF) m^z:mm-t 

I. C i: (c J; 0 , C: tfOf iJ I ^ tti-t^ !> . 
[0199] J: ^ T . «jST-^*Ox- r^'ffl^t:^?^"^!^:^: 

.[0200] (49) iuie?sf^m#:;^ ^ u^activ^ 

^mLt-Thmi (44) ]IiCf2^£7)g$^||f!|s^^: ij^ 10 

a. 

[0201] (50) Buiastf^m^ ^: '/^atCiSV^ 
T S-^T'^ •) IR 0 ^18=5: Srie^ ^: U * - F A- ^> {iA#BS 

•C'# I. ^ b iW^t^hmii (49) iSt^iaigc^^Si^m 

[ 0 2 0 2 ] Mr? T . HUlE ( 4 9 ) mJbX/ (5 0) miz 
Xtiif. (RF) t,zJ:h±M.cr>f-9mmtiKA;< 
^: U 14 , 3 y t" i - coil At^'- ^J' ^ - H l^z-mmv $) 

[0 2 0 3] ioT, iiA-r-^'<-^l::J: 0, t'^OJt 

[0204] (51) mmm%wy^ ^ y ^stc*3v^ 
m-^^miiiiii]s&^-irtfRFrvx^^v>f ^ojst 

1 1-1. frie ( 4 4 ) 3StClSm<733tt^#:^ ^ 'J ^ 

a. 

[ 0 2 0 5 ] {a!o T , loie ( 5 1 ) iItci:fL{4\ 
(RF.) fcJ;i,A*:^OT-;5'jiffi:Ai^^:'J{4, 
mo® A-f - ^ ;^ - H -& . :^^«T- ^ i: C 

[0 2 06] J; -^T, I D. -fe^i'Jx-f-. 

[0207] (52) wmmn^^ ^ u ^atcisv ^ 4o 
ist^sfrie (4 4 ) jaiciB«i<^^i^m^^:u^a, 

[0 2 08] ts!oT, Mie ( 5 2 ) ilt^iixti', miS 
(RF) tcj:|,AftcOT-'-^'afii:Ai^^y(4, -fe=^ 
A'J-r -f-v-xrAofllAl Dr-rJ'^-KlcajiT'S) 
I. . :^^4t- ^ t C P U T<»i!*{4ailT<f!> o D , 50 
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[020 9 ] J; -jT. I D, -b^a.iJ^Y-. iTfflx- 

(.0210] (53) Huiesii^sf*^^ 'J ^atctsv^ 

a ) test L T . HA^^I-Ox- ^ i tti^T-^ 0 K 0 ^t!5 
^>^:'J;^-KTj)-S.^i:$:^i:-t«.8frfS (44).il 

. ^ztm<rmmm.w^ ^ u ^a, 

[0211] fi£oT, miiS ( 5 3 ) iltciixtf, mSt 
(RF) fcJ:.|,Ai<7)7-'-^afti:A«^^'J{i:. fflA 

^Mff- ^ t c p u X'%mimmx-h j^c i d . -t ^ ^ 

[ 0 2 1 2 ] i^T. *:fra^fflv\|,J>^>(9)41f$g<?)ji 
[0213] (54) H?l53ii^m#:^^ U^BtCtJV^ 

r , ft-^^faiiiiifiis&^ -i-o R F r y r ^ 9 nj^r 
•ri. mrie (44) ^itciaicosgf^m^^;^ ^ u ^a. 

[0214] 4M-?T. mfie ( 5 4 ) m^zXixU. MM 
(RF) tcJ;SAfic07--^ffififcA*^^:'J{4, fflA 
Wfgv-XxAOiiA I Dx-:$';^-F^Cfi®T'S).'l.. A 
^ix - ^' i: C P U X%mimm.X'h -^fzlD. -fe ^ J. 

f axl|ffl-r-^c7){^^r*i.. i^^im\>^^<r>X'-simb 

[02 1 5 ] j:-:.T. :^1imz:m^^hhh^h'mmi(Dm 
AFJf**i"^tgi;^.l.. 

[ 0 2 1 6 ] . ( 5 5 ) -ncnmMizx 'Om^^ixtz^ 

^^OiJtmSV c J: 0 t. A# v^«EV e 1 O^N- 

/P^trEpjnLT^fiiL. mfieepjD«EE v e ^ {iiS 

2c:o>'\vux^epipL, miieigio:^r[6]<50^^®^w-r-i. H 
;><'f>'t, miie^l^O:^l6]^{i:i£:6-[6]9^2c0^^ffi2r^ 

^ d ^mmW^ ^ U tc*3 V , 1 ^ -y 

^n^m.m'^mti:;^ t y ^a, bui;^'^ u ij- kt- . 
hhz.bi m'm.b^hmmMy^ ^ y ^a. 

[0217] ^^X. HUie (55) iMtCctnti'. 
r{4A^»;'<^ y;!?-h-j!^tgT-3!)^*^ 'Sl^SSi^S-ffl 



(17) 
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[02i8]j:^T,>«c#$, m^m. mmm'mmm 

[0219] (56) -^fc^^m^t J; Oi^1^$ix/«:3S 

oco^KSco a *>o^ 1 tcifriessf j§mf*:?SMo 

<r)V e J: '?/h$>'^i^fiI^itom£EVw$-*i-?,|g2c7D 

fii£^iio:/j-[S]^{±5i:^r6]olff2o^^®^^-r€. 

^titz^t ^mit^.^mt (56) ^icie«§n^^ 
[0 2 20] (5 8) fiie5tt^m*^^u^atci3v^ 

-rmm ( 5 e ) iijtv (57) 3iiov%#ix*>i:itiB 
m^tih^mma^^'iv^m.. 30 
[ 0 2 2 1 ] <^-^T. Btrie ( 5 5 ) 3s:n;s ( 5 a ) 

[0 2 2 2] (5 9) -itcomffitcj: Ofi^i^^^lTt:^ 

fitmsv c J: 0 i;»c#v^mffv e ^«-rsm 1 <7)^-<ji^x 
J i em L . H?ieis 1 o:ft-(6]co^^® ^ f ^ 'f 

yfc. mf5mi«oi:^l6lh«4i£:fi-f6l«0^2<7)^ffiar*-ri. 

^zm.'^-thlM'mMiyA vmff^W^y^ -y<7y^.^X' 

[0 2 23] (6 0) Bfriessf^m^^r'j^aKfcv^ 50 



id ( 5 9 ) iitcieiKc73§fii^«f*^ ^ 'j^a, 
[0224 ] (61) Buie5fiij§mi*;< ^ u ^atciciv^ 
T. BufeJ3aiiiJs&^$iiffli0Sg2r-^o4'i<i5aa^a^T>'' 

' [ 0 2 2 5 ] t^oT. HUlfi ( 5 9 ) «7^2 ( 6 1 ) JBIC 

[0 22 6] (6 2) mrie5fiiimft^^:u^atc*3>.^ 

«®$ilTV^^ih^mt-r^MiS (59) ifTbS 

(61) JStcia«j«7)5S^m^ y iia. 

[0227] t^^r , file ( 6 2 ) imcj;ix«\ 
T-{i*;< ^ y OlI^cT)^'^^^;^ J:.T-tf0^j3g 1 7° o -fe ^ 

# i^yjTig^JKOX ^ y *«^T' # S . 
[0228] 

[UBiOmm^lKBS] 

[0 1 ] ^ 1 mtmmt txcomnmi^^ y ^obs^^ 

[ EI 2 ] :*:^BJ(c J; 1, y ^atOmB&^ISiBJ 

[ la 3 ] iiinc.T^ Ltzmm#^ ^ y ^a^oiii^tcoi, ^ 
xmm-tttzn^iomxh^, 
[ 114 ] H 1 (c^K Lfc?fif^m*^ ^ y ^scotfj^-^fcov ^ 

[05 ] jsmv h y -y ^'^tcieasaAvTP*^ y -tyuv y 

[E16 ] i^2mimmt Lx<7mmm¥^ ^ y mm<r>m 

m7] ^3mtmmtLX(7)^m^ii^;^^vmm.(7)m 

m.(7^-~mi7jk-tmx-hh. 

[US ] m3mmmm<7^)^mm(^mfSimi^^^mx'h 
' ■ 

[ 0 9 ] ^ 4 mmmm tLx <7)^mm^^ y sa^o^ll 

flFiJS:^-ri2T'S)i., 

[ El 1 0 ] ^ 5 mtmmt Lxcommw^ y ^ao 
mim.z/mi^impM-thti»f><7)mx'h^, 
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[011] fsemmmmt Lxcr)mmi¥^'evmw(7) 

[ n 1 2 ] » 7 mtmm. ttx comn-mw^ u isao 

(Hi 3) m7mmmm<^mm^7F-tmTh^. 
mi 4] msmmmmt Lxeomnm.^jf't vmmco 

[HI 5] m8mmmm<^^mmz:^^mx-^^. 

cH 1 7 ] m9mmmmt Lx<Dmmw^'^ ^jmrncr, 
mi&(^-mz:^^-rmx-hh , 
[ 01 8 ] ^ 1 0 mmmmt Lxco^mm*:^ ^ v 

( 12 1 9 ] » 1 1 mmmmt Lx<7)mnmi^^ ^ u 

[ la 2 0 ] » 1 2 mmmmt Lxc7)mnmt^^ v 
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